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PREFACE 


Much tune and thought have been e:^ended m the preparation of this 
second edition of CLINICAL UROLOGY The many new de\ elopments 
in urological diagnosis and treatment since the publication of the first 
edition, m 1940, have necessitated a thorough revision of much of the 
ongmal material, as well as the addition of considerable new subject 
matter Unfortunately, the exigencies of uar ha\e made it impossible 
to mdude some three hundred new illustrations of operati\e technics, 
pathological specimens, and recentl> designed instruments These 
pictures, draniTi by Mr WiUiam P Didusch, wll be held in reserve and 
utilized ^hen possible Each new operation and instrument has, hoi\ 
ever, been described with a detail that should enable the serious student 
to grasp the subject matter without difficuit> 

Since the appearance of the first edition, particularly great strides have 
been made m the apphcation of chemotherap) m the practice of urology 
This subject is discussed ful]> , especial attention being paid to the newer 
sulfa drugs and peniallin Sections of the book that have been augu 
mented and greatly improved include those dealing with syphilitic 
chancre, carcinoma of the prostate gland, the hormonal treatment of the 
prostate, sarcoma of the prostate, renal cjsts, urogenital tuberculosis, 
plastic induration of the perns, obstructions at the ureteropelvic junction, 
the chemotherapeutic management of the various urogenital infections, 
mcluding gonorrhea, uretero-intestinal anastomosis, the preoperative and 
postoperative treatment of the prostatic case, and the postoperative care 
of the renal case New subjects added to the book include the renal 
factor m arterial hypertension, the surgical treatment of arterial hyper 
tension, calyceal resection, the castration treatment of prostatic car 
anoma, aneurysm of the renal arterj , hydrocalyx, a new theory of etiol 
ogy and a new operation for vesical papillomatosis, automatic tidal 
dramage of the bladder, contmuous (fractional) spmal anesthesia in 
urology, dried blood plasma therapy, new diets in urology, especially 
for calculus, and methods of disscdving certam tj'pes of unnar^' calcuh 
As with the first edition, this book is written primarily for the medical 
student, the general practitioner, and the general surgeon We believe, 
vu 
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hoTre\er, that it 'niU also pro\e a useful reference work to the trained 
urologist Its purpose is to give a practical survey of the nature, diag 
nosis, and treatment of the anomahes and diseases of the gentto>urmary 
organs according to the present state of knowledge It is at once a 
manual of operative technic and a comprehensive, though necessanly 
bnef, exposition of the embryology, anatomy, histologj , and pathology 
of the urogenital tract The urological diseases of women and children 
are considered, as v-ell as those of the adult male 
Although we have drawn frequentl> and freely from the expenences 
and researches of others, as recorded m the vast literature of modem 
urology, the opmions expressed are mamly the result of our own expe 
nence m hospital and private practice over a period of many years 
A word rcgardmg the arrangement of the text may be helpful We 
have retamed the structural form emplo>ed m the first edition, since we 
believe that this sunpUatj of arrangement increases the practical value 
of the material Chapters I to V are devoted to the general diagnostic 
procedures of urology, and mclude separate chapters on history takmg 
and physical exammation, examination of the unne, tests of renal func 
tion, instrumental exammation, and roentgenography of the genito- 
unnaiy tract Then follows a chapter on anesthesia m urolog} Be 
ginning with Chapter VII, the organs of the urogenital tmet are taken 
up m their anatomical sequence from without mward, and considered as 
to their embryology, anatomy, anomahes, ph>siology, mjunes, and 
diseases The architecture of each section is the same, making it easy 
to find facts desired Anomalies, mjunes, and diseases are each desenbed 
from the standpomts of etiolog>, pathology, s>Tnptoms diagnosis and 
differential diagnosis prognosis, and treatment — both surgical and non 
surgical Of special usefulness we believe, are the section dealmg with 
the splendid work done by Dr Stanley L Wang m the treatment of 
inoperable and postoperative urogenital tuberculosis, and the chapter 
on gonorrhea which mcludes the recent adv'ances with chemotherapy 
and physiotherapy Chapters on radiation therapj m urologj , and 
dried blood plasma therapy complete the book 
The surgical aspects of urology are given particular attention The 
procedures desenbed have proved their worth and practicabilitj in an 
extensive personal expenence and m the hands of our colleagues Most 
of the surgical technics have been illustrated step by step and fully 
explained m the legends accoropanymg the drawings, thereby domg 
awa> with the need for lengthy descnptions of operations m the text 



These illustrations, which have been beautifully executed by Mr William 
P Didusch from drawings made at the operatmg table, add enormously 
to the lucidity and value of the presentation, and should make this work 
of particular value to surgeons far removed from metropolitan surgical 
centers, who find it necessary to perform occasional urological operations 
and desire to keep abreast of the latest phases of urological practice 
Our mabihty to mdude new illustrations of surgical technics m the 
present edition has, unfortunately, made it necessaiy, in a number of 
important mstances, to resort to the unsatisfactory method of lengthy 
textual description Since photomicrographs and pathological sections 
are available in most works on urology, these have been reducedto a 
minimum so as to allon more space for illustrations of surgical technic 

Extensive, though by no means complete, bibliographies have been 
appended to the chapters AH literary references noted m the text have 
been included m these bibliographies, thereby enablmg the reader, if he 
so desires, to look up original sources and thus obtain more complete 
information than can possibly be furnished him withm the confines of a 
smgle book 

In response to many requests, the complete mdex of the contents 
has been included m each of the two volumes Another improvement 
IS the inclusion m the index of Mr Didusch s drawings, as well as the 
other illustrations 

A certain amount of repetition will be found m difierent chapters 
of the booL This repetition is intentional, and for the purpose of 
avoiding constant, annoying cross-reference to other portions of the book, 
with consequent loss of time to the student 

Although we have made every effort to be accurate, and have scrupu 
lously endeavored to give credit where credit is due, errors may madver 
tently have been made m quolmg from other authors, or there may have 
been occasional failure to acknowledge our mdebtedness to others For 
any sudi oversight we ask indulgence, and hereby gladly egress our 
gratitude to those of our predecessors and contemporaries who have 
made possible the present state of knowledge of urological diseases 
and their treatment 

Expression of appreciation is due to our colleagues on the staff of the 
Department of Urology (James Buchanan Brady Foimdation) of the New 
York Hospital, and to others, for permiKion to use illustrative cases and 
pathological matenal, as accredited to them in the proper places in the 
text and in the legends accompanying the illustrations We also wish to 
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thank the authonties of the Ne^ \otkHospital, who have made available 
certain records of the Brady Toundation /or use in thig nork And — 
lest we forget — to the memorj of that warm hearted philanthropist, 
JamesBuchanan Brad) .whose desire to help suffering humamty prompted 
him to establish the Foundation, we again pay grateful tribute Sir 
Robert L Gordon and Sir Richard C Crowle) , executors of Sir Brady’s 
estate, ha\e sustained their interest m all of the Foundation’s activities, 
and we are most grateful to them 

Grateful acknowledgment is due to Sirs Amy Pope Shirk for transla 
tions from foreign languages and assistant with research, and to Sir 
Harr) Blumenthal, radiographer at the New York Hospital, for \aluable 
advice m the selection and arrangement of the roentgenograms 
We wnsh particularly to express our gratitude to SIiss Ebba SI Rogstad 
for her c\*er present loyalt) and unseffish devotion to the preparation 
of this book ithout her intelbgent cooperation and editorial super 
vision, this pubhcation could not have been completed at this time 
To her should be credited the literary form of the entire work, as well 
as the excellent mdex of text and illustrations 
Finall), we wish to thank the publishers, who hate spared no effort 
to make the book a success m every wa) 

0 S L 

T7 K. 
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CHAPTER I 


HISTORY-TAKING AND PHYSICAL EXAMINATION 
A History-taking 

History taking is the first step in eMtnmation A urological history 
does not differ from any other complete clinical record except for the 
emphasis of those features pertaining to the urogenital tract 

First, let the patient relate his story m his own words, interruptmg 
only enough to clarify such points as appear to have an important bearing 
upon the condition When the tale is finished, the history may be 
recapitulated and all information obtained from the patient (or his rela 
lives) jotted down systematically so as to provide, with the findings of 
examination, a useful record for future reference The complete record 
should include (1) nature of the complaint, (2) present illness, (3) family 
history, (4) personal history (past and present), (5) resume of patient’s 
present condition, (6) general physical examination, (7) special examina 
tion of the urogenital tract, (8) charts helpful in examination of the uro 
genital tract 

Nature of the Complaint 

The first item of the history should always be the complaint of the 
patient m his own words The information should be elicited by ques 
tions which are not leading and recorded exactly as stated by the patient 
If, for example, he says, “I have a pain in my back,^ this should be so 
entered in the history — not “The patient complains of discomfort in 
the lumbar region ” 

Present Illness 

After the patient’s own statement of his complaint, there should be set 
down all the essential data relating to the condition for which he has 
sought advice 

Duration It is advisable to inquire the date when the patient last 
felt well, for while this is seldom forthcoming in exact terms, it will serve 
to set a limit to his recollections and help m determining the duration of 
his illness 
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Vanafaoa in Weight Of uaportana is any variation in weight The 
normal weight and deviations from it should therefore be noted 

Pam As pam is usually the immediate reason for seeking medical 
advice, it is seldom difficult to obtam a somewhat detailed account of its 
manifestations One should jot down the statements made in regard to 
its location, the direction m which it radiates, its character ( throbbmg,” 
“knife like,” “grmdmg ’)j its intensity, and duration (whether mter 
rmttent or contmuous) Spcaal tjrpes of pain are characteristic of par 
ticular diseases and organs For example, the pam of tenesmus or stran 
gury, felt m the bladder at the end of micturition, is due to mfiammation 
of the bladder neck, chordee or painful penile erection is usually related 
to inflamma tion of the coipus spongiosum, and a “draggmg pam” in the 
grom immediatelj suggests id\olvement of the cord or \'e‘sicles or the 
undue weight of a swollen testicle 

Pain tn ike kidney and ureteral regions has especial diagnostic s^Iue 
The exammer should find out whether the pamful sensations are referred 
to the back to one side underneath the free border of the ribs or to the 
iliocostal space m front Pam in the ureter is frequently reflected, either 
toward the bladder and testicle below or to the kidney abo\ e If there is 
present a calculus or a suffiaent degree of renal ptosis to permit twistmg 
of the pedicle of the kidney (Dietl s crisis) the pain will usually ha\’e a 
defimte pomt of maximum mteDsit> which the patient will be able to 
mdicate Pam due to abnormal conditions of the k]dne>'s and meters 
IS hkely to occur in zones In the kidney region the painful area will 
often be triangular, with the base of the tnangle postenorly between the 
infenor margm of the nbs the spinal column, and the pelvis, and the apex 
antenorly below the free margin of the nbs. If the pain actually ongi 
nates in the kidney, the patient will usually locate it m some part of this 
tnangle and bimanual palpation generally ehats a corresponding area 
of tenderness 

Pam tn the grom may lia\-e unportant diagnostic significance For 
example, m epididymitis extension of the mflazmnation from the urethra 
alm^ tJbt vas. deferens, causes, ^ais. in. the. before. a.tjLen.twn is callA'i 

to the epididymis itself A dull ache m the grom maj be due to an m 
flamed sesicle, pressure on the ejaculatory ducts hj’pertrophy of the 
prostate, or prostatitis 

Suprapubic pain of an mdefimte nature, or a sense of fulness m the 
suprapubic region, is most likely to be due to retention of unne If the 
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retention is sudden and acute, however, the patient will complain of 
"cramps ” Infiammation of the bladder also produces suprapubic pain, 
especially if due to a tuberculous process or the presence of a stone 
Urination The character of the urination is, of course, significant 
Frequency and difficulty in voiding are the complaints most commonly 
heard The details of this important phase of examination will be con 
sidered farther on 


Family History 

The family history is next taken up, and mquiry made concermng the 
immediate relations (1) their ages and states of health, if living, or their 
ages at death and the causes of death, (2) the occurrence of any con 
genital abnormality, espeaally if it has shovm a hereditary tendency 
(undescended testicle, hypospadias, polycystic kidneys, etc ) , (3) the 
occurrence of raahgnancy, kidney disease, and infectious diseases, such 
as tuberculosis, (4) any history of nervous or mental affections 
Influenced by hereditary tcndenaes are many diseases of speoal in 
terest to the urologist arteriosclerosis, diabetes, and nephritis, as well 
as certain lesions of the brain and spinal cord and speaal manifestations 
of hysteria and neurasthenia which are closely related to diseases of the 
urogenital tract Derangements of the nervous system acquire par 
ticular significance ^hen the close relationship between the mechanism 
of the urinary tract and the nervous system is home m mind Lesions of 
the latter may occasion functional disturbance of the kidneys, bladder, 
prostate, urethra, or any one of the generative organs, and it is well 
established that nerve derangements may be the direct cause of organic 
hanges in the kidneys 

The family history is of importance also because of the likelihood of 
contagion induced by the close assoaations of a single household If a 
member of the patient s immediate family is afflicted with tuberculosis, 
it will at once place the examiner upon his guard Should he detect 
evidence of a chrome process in the urogenital tract for which there seems 
to be no immediate explanation, and even if the physical examination of 
the lungs has been negative, this bit of familial history may enable him to 
detenmne the existence of a tuberculous vesiculitis or tuberculous infec 
tion of some other part of the urogemta! tract 
Familial tendency to malignancy is still a moot question, but no ex 
aminer, whatever his personal opimon, will lose anything by givmg care 
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ful consideration to the possibility of mabgnant disease in a patient who 
complains of symptoms referable to the prostate, bladder, or kidney while 
supplying a history of mabgnanty of any kind m his immediate family. 

Personal Htshry 

In the case of a young child the personal history may sometimes be 
earned back, to the mtrautenne penod, but in most instances the ex- 
aminer can expect to obtain only such mfonnation as is stored up in the 
patient’s memory 

Age The age of the patient is naturally of great importance Each 
penod of hfe has its peculiar disturbances of the unnary and sexual 
apparatus In mfants and young children, espeaally httle girls, pyehtis 
is quite frequently encountered, and congenital anomalies, such as a tight 
prepuce, urethral stneture, or valves of the postenor urethra, may pro 
duce senous disturbance of the unnary function In older children one 
must be on the look-out for lesions due to infection ^^'ltb the gonococcus, 
especially in little girls, whose delicate vaginal mucosa makes them par- 
ticularly hable to infla mmatory activity by this orgamsm Tuberculosis 
of the urogenital tract, unnary stone, and renal tumors (Wilms’ em- 
bryoma) are other not uncommon conditions in children 
At puberty, and foUowmg adolescence, the incidence of tuberculosis 
greatly mcreases Active gonococcal infection is seen less frequently 
after the third decade, but its later results are often manifest diseases of 
the \esicles and prostate m men, diseases of the tubes and ovaries in 
IS omen, and, m both sexes, urethral stneture and cystitis As age 
advances, the chances of encountenng tuberculosis decrease but the 
incidence of malignancy becomes greater, and kidney and bladder lesions 
are common Stneture of the urethra is also often seen Lesions of the 
nervous system, especially those due to syphihs, contnbute largely to 
swell the number of the middle aged genito unnary patients 
In later life, mahgnancy and hthiasis become increasingly common, 
and hypertrophy of the prostate compeb many to seek the urologist’s aii 
Diseases of Childhood The diseases of childhood should be hsted and 
their possible part in the etiology of the patient’s present complamt 
carefully weighed 

Nephritis is a common sequel of scarlet fever and diphthena and, less 
often of vanola, measles, memngitis, typhoid fever, and mfluenza Any 
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severe disease, such as pneumoma or acute enteritis, may irritate the 
kidney to the point of inflammation in its attempt to ebminate noxious 
products Kidney lesions may also be started by the toxins generated by 
infectious orgamsms, or they may be caused by the direct action of bac 
tena Acute infections, such as boils, otitis media, tonsillitis, sinusitis, 
etc , espeaally when due to stapbylococa, are often followed by second 
ary mfections of the kidney 

Orchitis IS a fairly common complication of mumps m boys and young 
men, and may also accompany typhoid fever, tonsillitis influenza, small 
pox, and arthntis The orchitis of mumps is most common about the 
time of puberty, being almost unknown in childhood and observed in 
about 5 per cent of cases of mumps in young adults 

In only a few of the many cases of kidney stone seen by urologists is it 
possible to find the ongiaal cause of the stone formation, but it is our 
impression that such concretions form only when there is a pathological 
groundwork m the form of necrotic or damaged kidney tissue upon which 
salts are deposited, and that m many cases the infectious diseases of 
childhood are imdoubtedly responsible for this pathological basis 

Other Antecedent Infections It is hardly necessary to emphasize the 
importance of eliciting a history of oU antecedent infections In urology, 
more perhaps than in any other medical speaalty, the manifest lesions 
often have origins remote both m time and bodily location Our mcreas 
ing knowledge of focal infection is constantly opening up new etiological 
avenues The mention of ‘'rheumatism" now suggests the possibility 
of a gonorrheal arthntis, and the causal factor of many kidney and blad 
der affections has been traced to the site of persistent attacks of 
tonsillitis 

Of the importance of a history of antecedent venereal disease there 
should be bttle need to speak, yet the remote effects of these infections, 
especially gonorrhea, are often left out of account Many a stenle 
woman has been subjected to repeated gynecological exploration or opera 
tion in the vam endeavor to satisfy a desire for offspnng, when all the 
while the stenhty was due to an acute bilateral epididymitis resulting 
from a forgotten attack of gonorrhea suffered long before by her “per 
fectly healthy” husband Similarly, a negative Wassermann reaction 
does not always insure either patient or physician from having to deal 
with the remote sequelae of syphiUs The examiner who has been given 
a history of venereal disease must keep it constantly in mind throughout 
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the examination and must weigh it carefully agamst every other factor 
ehated m the attempt to estabhsh a diagnosis 
Previous Operations and Instrumentation. It is important to ascer 
tain if the patient has ever had any operation or mstrumentation, and if 
so, what, when, by whom performed, and the result 
Headache A history of persistent headache should always arouse 
the interest of the examiner The headache of nephritis, excepting the 
sudden attack due to uremia, is usually caused by the arteriosclerosis 
which IS so often an essential part of chronic nephritis Headache due 
to chrome nephritis is apt to be throbbmg in character, shiftmg from one 
spot to another, and accompanied by vertigo and tinmtus \VhiJe frontal 
headache is most often due to a pathological condition of the sinuses, it is 
not infrequently a manifestation of a renal lesion or chrome infection of 
the prostate or seminal vesicles 

Disturbances of Urmabon Detailed inquiry should be made into the 
urinary history of every patient who presents himself for exammation 
It IS extremely important to learn if there has ever been any change m 
the urinary habits The patient should therefore be questioned regard 
mg poUakiuna (abnormal frequent), difilculty of unnation, urgency 
(inabihty to retain the unne after desire for evacuation of the bladder is 
felt) , dysuna (pam or burning on unnation) , noctuna (the necessity of 
rising at night to unnate), incontinence, polyuna (the excessive secretion 
and discharge of unne, that is, more than 2,500 cc a day), ohguna 
(scanty excretion of unne) , and anuna (absence of urine) 

Frequency oj unnation may be due to (1) an mcrease in the amount of 
unne as a result of (a) disease (diabetes mellitus, diabetes insipidus, 
nephntis) or (b) the ingestion of increased amounts of fluid, (2) psychic 
factors, (3) lesions of the brain or spinal cord, (4) local irntabon by ab- 
normal substances excreted m the unne, (5) ovcrstunulation of vesical 
contraction due to imtation resulting from infections of the bladder, 
prostate, or urethra, (6) diminution in the amounts voided on account of 
vesical or urethral obstruction 

Difficulty oJ urination is usually associated with some form of obstruc 
tion m the urethra or bladder neck Difficulty is one of the earhest 
symptoms of tabes dorsalis, retention followed by incontinence coming 
on later 

Dysuna is assoaated, as a rule, with some inflammatory condibon of 
the bladder, vesical neck, or urethra 
Incontinence may be complete or parbal and is due to relaxation or 
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eakemng of the sphmcters as a result of (1) trauma (2) —atron, 
i) retention due to obstruction or to paralysis of the detrusor 
\olyuna occurs during the absoVo- »' >“^8= 

1 many nervous conditions , also in chrome interstitial nephritis, diabetes 
isiDidus. &nd diabetes niellitus 

Ohgarm and unarm are of much greater significance to the urologist 
han polyuria Either may be caused by (1) mechanical obstruction 
nher mthin the kidney or in the ureter or lower tract, (2) diminished 
Imd intake, (3) dehydration, (4) renal msnfficiency due to nephrosis m 
domerulonephntis. (5) hystena, (6) circulatory disturbances and other 
actors Hemoglobinuna anuria is a form of anuna due to transfusion 
of blood, presumably of the wrong type, causing rapid disintegration of 
hemoglobm (hemoglobinolysis) and obstruction of the renal tubules by 
heitioslobin crystals 

The patient should be interrogated regarding alteration in the unnary 
stream espeaally diminution of its usual sire and force Such change 
,5 usuaUy indicative of some obstruction at the bladder neck or in the 

"Inquiry should also be made regarding marked variations from the 
normal m the appearance of the unne , c . v 

Hematuna It is most important to asceruin whether hematuna has 
been observed at any time Blood in the unne is a most important 
svmptom, and, fortunately, usually fnghteus the patient enough to make 
hm seek medical advice without delay Although hematuna may be due 
to systemic or other extra urinary tract causes, in the vast majonty of 
cases there is a lesion of some kind in the urogenital tract In a very 
high percentage of vesical and renal tumors bloody unne is a cardinal 
swnptom In well over SO per cent of all cases of hematuna the blood 
IS produced by a unnary tract tumor-usually malignant, hence the 
obwous importance of determining without delay the source and cause 
of blood in the unne Alter tumor, calculus and tuberculosis are the 
most frequent mating causes Inflammatory conditions of the unnary 
tract are the most common causes of hematuna in women , vesical papil 
loma and caranoma in men In both sexes inflammatory conditions 
and stone have been found to be the most frequent causes in the first four 
decades of life, neoplaspc conditions beginning to be common dunng 
the fifth decade Hematuna in mfancy and childhood is infrequent 
The following table lists the urogemtol and extra urogenital causes of 
hematuna 
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Causes ef Utmeiuru 

I Systemic Diseases 

a. Renal infarction m endocarditis , 
b Arteriosclerosis 

c. Leukemia and other blood dyscnsias 
d- Purpura 

e Hypertension with nephntis 
f Hodgkin’s disease 
g Scurvy 
h. Hemophilia 
1 Acute fesers 
II Unnary Tract Affections 

1 Renal 

a. ^labgnant or benign tumors 
b Traumatic injury 
c Calculus 
d Tuberculosis 
e Acute pjelonephnus 
f Pyelitis cystica 
E Hydronephrosis 
h Poljcj’slic disease 
1 . Oxaluru 

j Isephntis (acute and subacute) 
k. Baalluru and bactenuna 

I Drugs turpeoune carbobc aad caothandes urolropine, bexamiae, sodium 
salicylate etc 

2 Ureteral 

a Calculus 
b Untentis cystica 
c !&^lignaat or benign tumors 
d Stricture 

3 Vesical and Prostaiic 

a Papilloma or caranoma of the bladder 
b Dilhaiziasis 

c. Prostatic hypertrophy orcarcmoiiia 

d. Tuberculosis of the bladder or prostate 
e Calculus or foreign body 

f Acute cystitis 
g Trauma 

b Acute <pennatO'Cystitis 

4 Urethral 

a. Acute ureihniis 
b Impacted calculus 
c Trauma 
d. Papilloma nevus 
e Stricture 

ni Disease of Neighboring Organs lovolvug Unnaiy System 
a Caranoma of uterus sagioa rectum 
b Acute appendiatis 

c. Acute salpingitis 

d. Pelvic abscess 

e Dysentenc or tuberculous uloiataon of intestine 
f Diierticulitis 
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Some idea regarding the source of the blood in the urine may bfe gained 
from its color The longer the blood has been m the urine, the more dis 
colored it will appear The higher up m the Urinary tract its source, the 
more hkely it is to be well mired with the urine In highly acid unne the 
blood assumes a brownish cast, m an alkaline unne it is a bnghter red 
If pus IS also present, and obstruction has held back the unne until de 
composition has begun, it will have a dark browm or even blackish appear 
ance and a foul odor Brownish or smoky unne indicates in general, 
that the quantity of blood is small, that it has had time to become well 
mixed with the unne, and that the reaction is aad The blood is, there 
fore, most hkely to have come from the kidney In renal hematuna the 
sediment forms only after several hours of standing, the blood precipitat 
ing very slowly Bnght red blood not mixed wnth the unne, means free 
bleeding from an arterial source, this may be in any part of the urinary 
tract, though disease of the bladder or prostate is most hkel^ to be 
responsible 

The origin of the hematuria may also be suggested by the character of 
the bleeding Hemorrhage from the urethra usually consists of un 
altered blood, escaping drop by drop or m a continuous stream Blood 
from the prostate gland may pass into the urethra and be voided during 
the first part of the unnaty act Hemorrhage from the bladder usually 
gives no sign at the commencement of the act, but as unnation continues, 
the blood becomes more evident until, at the end the stream may consist 
of almost pure blood Wien bladder tumor is present the bleeding is 
usually continuous, with no intervals of cessation as in other lesions In 
lesions of the vesical neck there is hkely to be bleeding at both the begin 
mng and end of the act The blood which comes out first has accumu 
lated in the deep urethra since the last mictuntion, and contraction of the 
bladder at the close of mtctunlion causes fresh hemorrhage, which is 
immediately voided — hence the bnghter color of the blood at the end of 
the act 

Renal hemorrhage is manifested by dark smoky urine, and never 
resembles pure blood unless it has escaped abundantly and rapidly from 
the renal pelvis as ma> be the case in trauma Recurrent attacks of 
hematuria without s^Tuptoms of bladder irntation, are generally refer 
able to the kidney Sometimes blood from the kidney will coagulate in 
the ureter, forming worm like dots Dunng the formation of the clots, 
hemorrhage will cease, but usually it recommences with renewed energy 
immediately the clot is passed 
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Hemoglohnurta—iht presence of dissoU ed hemoglobin in the unne- 
also gives the unne a bloody appearance It is likely to be observed after 
acute infections, such as typhoid or malanal fever, m certain blood dys- 
crasias, such as purpura or scurvy, and m Raynaud’s disease It is due 
to dismtegration of the blood elements and occurs when large hemor- 
rhagic effusions ha\e been absorbed without drainage or when the blood 
elements are destroyed by disease 

Excessi\e amounts of such drugs as tnonal and sulphonal cause 
hematoporphynnurta, and are sometimes the cause of the so-called “essen 
tial hematuria” In two of Lowsley's cases hematuna followed the 
ingestion of salol by the patients for the treatment of colds After 
complete cystoscopic and p> elographic examination the condition cleared 
up Both patients again took salol when they had a second cold, with 
recurrence of the hematuna m both mstant^s Upon withdrawal of the 
drug the hematuna cleared up Smce then other drugs ha\e been taken 
for colds by these patients, with no recurrence of the hematuna 

Mantal and Sexual History The mantal history is often suggestive 
One should as(%rtain the length of the mantal life, the state of health of 
wife or husband, whether or not there are duldren and if so, their number 
and physical condition A history of miscamages is alwaj's significant, 
whether the mao or the woman be under examination 

Sexual symptoms may form the chief complaint for relief of whidi the 
patient consults a urologist, or they ma> compbcate a urogemtal con 
dition The symptoms refer, as a rule, to disturbances of desire, erection, 
and ejaculation, and changes, or fanaed changes, in the appearance of the 
external gemtaha Some of these cases have an organic and others a 
ps>choneurotic ongin, and it is impiortant that the responsible factors be 
determined before treatment is attempted A careful analj’sis of the 
sexual habits and symptoms is also essential for successful treatment of 
sterility, for the correction of which the urologist is often consulted 

In order to deal with any patient successfully, the phj siaan must gam 
his confidence and regard The family relations and home atmosphere 
often have a strong bearing upon the occurrence of genito-unnary 
affections The examiner who can make the patient look upon him as a 
fnend to whom be feels free to reveal his private woes and discourage 
ments may ehat mudi pertinent infonnation in this way The higher 
up in the soaal and mtellectual scale the patient, the greater, as a rule, 
will be his reticence, but patience, tact, and casual frankness will usually 
serve to break down bamers 
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Environment and Occupation Sivironment and occupation have an 
important relation to urological conditions A change of occupation 
Viiil often account for otherwise inexplicable physical conditions An 
altered finanaal status also may react upon the bodily health It is 
well knovsTi to life insurance examiners that a man who has suddenly 
risen from comparative poverty to afflueni^, and thereupon applies for a 
policy, IS a poorer risk than a man of the same age and physical state 
whose outward arcumstances have not undergone so sudden an altera 
tion The moral hazard is far greater, and many physical ills, which 
never attended a man when he walked to his daily job, may overwhelm 
him when he becomes able to motor to business with a hired chauffeur 
Habits The habits of an individual have a marked influence upon 
any existing pathological condition, and should be the subject of careful 
inquiry It is not enough to ascertain his attitude toward the use of 
alcohol and tobacco, these are important, but the materials which go to 
make up his three meals a day are equally, if not more so If he habitu 
ally gets less sleep than his system requires, this fact may serve to explain 
an otherwise perplexing lack of general resistance 
Inquiry should be made concerning the hours of work and of recreation , 
the amount and kind of food taken and the usual state of the appetite, 
the use of alcohol, tobacco, and other drugs, the tune allotted for sleeping, 
and the amount of water drunk 

Risime of Palunl^s Present Condiiton 
Having informed himself concerning the patient’s general health and 
specific urological condition, the examiner should now take up his chief 
complaint and make particular inquiry into (1) the probable cause of 
the trouble, (2) its duration, (3) the course up to the present time, (4) 
any previous treatment, (5) minute details of the present symptoms 
If time IS limited, the patient may be restricted to giving categorical 
answers, following which it is customary to invite him to add to the facts 
obtained it‘, at the end of the exammafion, he thinks that anything of 
importance has been omitted 

B Physical Examtnation 
General Physical Examination 

^Vhen the history has been completed, a general physical examination 
should be made A careful general examination is the logical primary 
step in the handling of any urological or other medical problem Such an 
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examination ha\nng been made, the examiner can then direct his atten- 
tion more specifically to the urogenital''tract Invaluable as are the 
many newer diagnostic faahties available to the urologist — the products 
of the laboratory and instrument maker — these, obviously, should 
supplement and not supplant the ba«ic physical investigation 
The alert physiaan will already have noticed the patient’s general 
attitude, that is whether he appears nervous, worried, morose, or m any 
way uncomfortable, either physically or mentally The condition and 
color of the patient’s «kin are in many cases of diagnostic significance 
For example, a yellow skin, taken in conjunction with a cachectic looking 
body and a prostate suspiciously hard but not unquestionably malignant, 
will add great weight to the probability of mabgnancy 
The general examination should include inspection of the head eyes, 
'ears, mouth, tongue, gums, teeth, nose, pharynx larynix, and neck, 
palpation of the abdomen, tests of all reflexes, determination of the 
blood pressure, and a complete urinalysis Ascertaining the condition 
of the circulation, the lungs, and the digestive tract is espeaally im 
portant 

Special Examination oj the Urogemlal Tract 
Extent of the Examination Physical exammation of the urogenital 
tract should mclude inspection and palpation of the penis testicles, and 
epididyraes, and palpation of the kidneys, suprapubic region prostate, 
semmal vesicles and urethra The most convenient order of examma 
tion is as follows (1) inspection of the external genitals (2) palpation 
of the kidney s and ureters (3) palpation and percussion of the bladder 
(4) rectal palpation of the prostate seminal vesicles and other structures 
palpable by this route (5) palpation of the penis urethra, and scrotal 
contents 

Inspection wnll often give an immediate clue bv revealing an enlarge 
ment, not alone of the external genitals but often also of some internal 
structure that has increased in size to «uch an extent as to be v isible upon 
the surface For instance, penurethral swelling and folhcular abscess 
may cause suffiaent enlargement along the course of the urethra to be 
observable wnth the unaided eye Externally visible edema, due to in 
flamraation and extravasation of unne, is not uncommon in the same 
location An overdistended bladder may appear as a tumor extending 
upward as far as the umbilicus 

Inspection of the renal region is not Lkely to be of diagnostic value 
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unless enlargement of the kidne}^ is \ery marked However, m acute 
inflammatory renal affections, even when enlargement is not perceivable. 
It IS sometimes possible to distinguish a difference m the mobility of the 
two organs 

Palpation is a valuable means of detecting the presence of disease in 
the kidneys, prostate, seminal \esicles, testicles, and epididymes, while 
percussion is useful in suppl>nng information concerning the location of a 
possible abdominal tumor The combination of palpation with percus 
Sion may gii e information regarding the presence or absence of tumors of 
the kidney or neighboring organs 

Inspection of External Genitals The size and shape of the organs will 
naturally be the first matter to engage the examiner’s attention Even 
a cursory inspection ivill re\eal the existence of such marked anomahes 
as hypospadias and pseudohermaphrodism, but more careful search 
will be necessary to determine the condition of the prepuce, the existence 
of phimosis or partial atresia, and the presence of legions such as ulcers, 
abscesses, nodules, and enlarged glands The meatus should be thor 
oughly examined, and its size, shape, and general appearance noted 
Congenital strictures of the urethra are quite common, and are usually 
found either at the meatus or near the outer end of the fossa naviculans 

If the meatus shows induration, with the bps pressed together, a 
syphilitic infection should immediately be suspected even if, as is often 
the case, no history of venereal disease has been elicited Similarly, 
ulceration at the meatus is suggestive of chancroid The presence of a 
discharge is usually diagnostically significant, and a smear should be 
obtained for microscopic examination 

Palpation of the Kidneys Palpation of the kidney should be under 
taken with the patient on his back, the knees flexed, and the shoulders 
elevated, so that the abdominal muscles will be thoroughly relaxed 
It IS best performed wth two hands One of the examiner’s hands is 
■phacwl ’crtsieal'n \Vte Vyadk imd •cfpwa.x^ XipCiTi xVit xmAo 

vertebral angle while the other presses toward it from in front on the 
abdomen, under the costal margin The patient is directed to breathe 
deeply, with quick expirations the examiner pressing firmly downward 
as the abdominal wall relaxes on expiration The kidney, or its lower 
pole, can usually be felt between the two hands Turning the patient 
upon the side opposite to the one being palpated, and having him he 
with the knees well drawn up and the body shghtlj bent, wtU sometimes 
enable one to feel an olherwose impalpable kidney 
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Bimanual palpation is useful m detectmg renal enlargement, mobility, 
and tenderness Light palpation m the kidney region will often enable 
the exammer to detect muscular contractions or spasms induced by acute 
mfection Muscular ngidity of the entire affected side is not infre 
quently revealed by palpation IVhen such ngidity is in the region of 
the quadratus lumborum musde, it may indicate a renal lesion which 
previous, more general palpation has failed to reveal Acute inflamma 
tion of the kidney produces lumbar tenderness, which sometimes ex 
tends over the entire lumbar region but more often is confined to the 
costovertebral space and the region of the tenth, eleventh, and twelfth 
nbs 

WTien the kidney is enlarged it usually forms a movable tumor of 
ovoid form, partially hidden from both inspection and palpation by the 
over archmg nbs The elicitation of tenderness is a likely mdication of 
m&immation, and the diffusion of a penrenal exudate is so charactenstic 
as to be immediately apparent to an expenenced examiner It may be 
difficult or impossible, however, b> palpation alone to distinguish an 
enlarged kidney from an adrenal or retroperitoneal growth, and the pro 
cedure may reveal little more than a mass in the lorn which may be of 
renal ongin If there is great enlargement of the kidney, the mass may 
readily be confused with a tumor ansing in the pancreas, gall bladder, or 
ev en in, the liv er The kidney, however, hes farther to the side than any 
of these organs, with the exception of the right border of the liver, and 
can therefore usually be distinguished by lumboabdominal palpation 

Renal Balloltement The foregoing technic may sometimes fad to 
render the kidney palpable, but by tapping the lumbar wall sharply 
with the left hand it may be possible to eliat renal baUottement This is 
a sensation somewhat akin to fetal ballotlement, and is imparted to the 
fingers of the palpating nght hand when the sudden sharp pressure m 
ward of the left fingers causes a mass within the abdominal cavity to come 
in contact with them This may first be attempted dunng normal res 
piration, the patient is then told to breathe deeply, and the maneuver is 
repeated as respiration ends and the abdominal wall relaxes 

BaUottement is useful m revealmg shght enlargements, mobility, and 
tenderness, but if the kidney is found to be freely movable or markedly 
enlarged, it can best be examined by bimanual palpation Wth one 
hand upon the back and the other upon the abdomen, the kidney can 
usuaUy be readily outhned, and its size and shape, as weU as its range of 
motion, determmed bj palpation and percussion 
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Palpation of the Ureters ^ normal ureter cannot be felt through the 
abdominal irall, but, if inflammation exists, palpation through the 
abdominal panetes may elicit points of tenderness along its course 
Tenderness m this region may be due to other causes, however, and, if 
taken alone maj lead to an erroneous diagnosis Many an innocent 
gall bladder or appendix has been sacnficed because of the pain caused 
by an inflamed ureter 

In the female, the pelvic portion of the ureter may be palpated at the 
point where it runs transversely across the anterior vaginal cul de sac, 
but elsewhere it is impalpable unless greatly enlarged In the male, some 
information regarding the condition of the ureter maj be obtained by 
palpation upon the anterior wall of the rectum If a stone has lodged 
at the ureteral entrance to the bladder, beyond the seminal \esicle, it 
may be palpated through the rectal wall 
Palpation and Percussion of the Bladder A certain amount of in 
formation concerning the bladder may be gained by palpation and per 
cussion The examiner will be able to palpate the bladder only when it is 
distended at least half way to the umbilicus Suprapubic percussion of 
the distended bladder will produce a dull note, the extent of the area of 
dulness being proportional to the degree of distention 
Bectal Palpation Rectal palpation is of great importance to an> 
thorough diagnostician, but particularly so to the urologist 
The examining finger (usually the index finger of the right hand) 
should be protected bj a rubber glow or a rubber finger cot combined 
vnth a rubber shield The finger should be well lubricated 

Position of Patient The best position is the exaggerated knee chest 
position, with the patient kncehng upon the table Simpler, but less 
satisfactory, is the standing elbow knee position wth the body bent over 
and supported by the elbow s on the knees feet apart and legs shghtly 
flexed , or the patient may lean over a table, equipped with a heavy pad or 
sand bag, his feet placed pigeon toed and the l^s slightly flexed The 
muscles should be as relaxed as possible 
The recumbent position may occasionally be necessary but is much 
less satisfactory The patient may lie upon his back wnth the thighs 
well separated and the buttocks shghtly elevated by small sand hags or 
cushions, or, preferably, he may he well over on the left side, with the 
right knee and thigh drawn up so as to expose the perineum as fully as 
possible 

Technic if Rectal Palpation By rectal palpation is determined the 
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condition of (1) the anus and rectum, (2) the prostate gland, (3) the 
seminal vesicles, (4) the ampullae of the \asa deferentia, {5) the bulbo 
urethral glands 

It is better to examine the prostate direct!} after the patient has \oided 
his urine Some examiners prefer to empt) the bladder bj catheteriza 
tion, followed by irrigation WTien the irrigating fluid returns clear, the 
bladder is partly filled ^Mth bone aad solution or normal saline, ^shich is 
retained while the prostatic examination is being made Others claim 
that the partial filling of the bladder pushes the prostate doivnnard and 
so changes its relations that a true estimate of its size is impossible 

With the patient in the exaggerated knee-chest or other desired posi 
tion, the exammer separates the buttocks mth the fingers of the left 
hand and inserts bis protected and well lubricated nght forefinger wathm 
the anus, tactile surface upward As the finger advances into the 
rectum, the prostate can be felt on the antenor w all about 5 cm bej ond 
the anal sphincter The normal prostate v\-ill be palpable as two o\oid 
lobes, jutting out xery sUghtl> of a firm and elastic coasistenc> and 
sharply differentiated from the surrounding tissues In front of the 
prostate lies the membranous urethra, usually about 2 cm in length 
Normally, Cowper’s glands, which he on either side of the membranous 
urethra, cannot be felt, but if pathologically enlarged each may be 
palpated as a rounded mass in the pienneum 

Wth firm but gentle pressure upon the antenor rectal wall, the trained 
finger can readily determme the size, contour, consistency, and scnsltl^e 
ness of the apex and the median and lateral lobes of the adjacent pros 
tate Important points to be noted are (1) the size and shape of the 
gland, (2) its surface, whether smooth irregular, or nodular (3) its 
consistency , whether elastic, boggy, fluctuant or hard (4) its sensitivity, 
and whether the pain is generalized or hmited to a certain portion of the 
gland, (5) its mobility, whether freely movable or fixed in position by ad 
hesions or infiltration 

Pam produced by pressure on the median lobe is usually attributable 
<0 the prostabc creffira, Cie verumonCatram m partreerfar I{ pam is 
felt during pressure on the lateral lobes the causal factor is probably 
located m the prostate gland itself 

Increased firmness and elastiaty of the prostate is mdicativ e of adeno 
matous hypertrophy Stony hardness immediately suggests mahg 
nancy, especially if the normal contour is interrupted by even shght 
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tumefaction However, a tuberculous prostate also feels nodular, and 
palpation alone ivill not suffice to establish the differential diagnosis 
This IS especially true if the tuberculous infection is accompanied by 
benign adenomatous hypertrophy, or if digital examination reveals hard 
nodules in the prostate of a man of cancer age The chronically inflamed 
gland has a granular feel that is bard to descnbe but easily recognized 
after a little experience Ordinarily, the pressure of the examining finger 
IS painful and sometimes exquisitely so, although palpation is not so dis 
tressing in chronic conditions as m acute inflammation 

Proper palpation of the vesicles requires that the palpating finger be 
kept fully extended Through the rectal wall the normal vesicle feels 
like an elongated, o\oid, soft mass extending at an angle from the base 
of the prostate on either side It is indistinct m outline, somewhat mo 
bile, and not sensitive — the patient experiencing pressure but no pain 
The physiologically distended vesicle, on the other hand, is distinctly 
painful It IS onI> by becoming thoroughly familiar with the normal 
feel of the vesicle that one can hope to recognize pathological changes 
promptly 

The index finger of the right hand is introduced into the rectum nail 
downward ^Vhen the finger tip has penetrated about one inch, its 
position should be reversed so that the nail comes uppermost and its 
tactile surface is toward the position of the right seminal vesicle as the 
finger is graduallj advanced forward and sideways The vesicle should 
be palpated from its extreme tip dmvn to its junction with the cord By 
carefully keeping his index finger, wrist, and forearm extended m a 
straight line, the examiner can reach the top of the vesicle in the majonty 
of patients unless he has a forefinger shorter than the average Oc 
casionally, in an obese patient with fat, flaring buttocks, onij the lower 
section of the vesicle, nearest the prostate, can be reached , but if this 
portion is found to be diseased, it may be assumed that the remainder 
IS hkewnse affected 

The examiner should note whether the vesicles are swollen and bogg>, 
small, thickened, nodular, or calafied It is only when greatly enlarged 
that the vesicles meet in the middle line, when normal, there is usually 
space enough between them to insert a finger 

On completion of the examination a diagram is made of the prostate 
and both vesicles, on which are indicated anj areas that feel abnormal 
to the palpating finger 



18 


CLINICAL UROLOGY 


Rectal examination of the prostate and \esicles is concluded b> the 
expression of «ecretion for microscopic examination by massage and 
stripping 

Microscopic Examination of Proslatic and I estcular Secretions The 
microscopic examination of the secretions of the prostate and seminal 
\-esicles secured by massage and stopping is an essential part of rectal 
examination and is discussed m greater detail farther on 

Massage of the prostate is accomplished bj exerting gentle but firm 
pressure iMth the end phalanx of the index finger upon a definite area of 
the gland usmg a downward stroking motion with the force directed in 
ward toward the urethra The massage is continued until the entire 
posterior portion of the prostate — that part of the gland palpable by 
rectum — has been covered 

Stripping of the i esicles is also accomphshed by the flat surface of the 
end phalanx of the finger The strokes should be slow and uninterrupted 
and should co\er the gland from the terminal pole to the ejaculatorj 
duct Four to six strokes to each \esicle are usually suffiaent 
Since the prostatic and \es cular contents can easily be contaminated 
in their passage through the urethra we prefer to gather the 'peamens 
through a stenle endoscopic tube The patient haxnng Noided his 
unne the perns and meatus are cleansed with green soap and water and 
the anterior urethra irrigated with n\anol dextrose acnfla\ine or other 
antiseptic solution The patient then kneels on the table and a *:mall 
stenle endoscopic tube is inserted to a point bey ond the externa! sphinc 
ter into the prostatic urethra He then bends o% cr and rests on his bands 
or elboiis The prostate is massaged and each xesicle stnpped in turn 
the prostatic urethra bemg emptied by 5e\eral vigorous stroke of the 
examiner s fingers doivn the middle depression of the prostate The 
prostato\esicular secretion is receded in a sterile test tube which the 
assistant holds at the end of the endoscope 
This method may also be used for the separate collection of the secre 
tions from the prostate and each xeside care being taken durmg mas- 
sage of the prostate to a% oid the \esicular areas 
The separate secretions from the three organs may also be reco\ered 
from the bladder contents voided immediately after massage and 
stnpping The patient having voided his unne the bladder and 
urethra are irngated with nvanol dextrose or acnflavine 1 5 000 and 
the bladder filled with the solution The prostate is massaged thor 
oughly care bemg taken to avoid the vehicular areas The patient 
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immediately voids — the voided urine containing the prostatic secretion 
The bladder and urethra are again imgated, the bladder filled %vith solu 
tion, and the right \esicle stnpped The patient again voids — the 
voided unne in the second container containing the secretion from the 
nght vesicle The process is repeated for the left vesicle 
The normal prostatic secretion is opalescent and slightly visad, and, 
microscopically, contains corpora amylacea, lecithin globules, columnar 
epitheha and occasional hj aline globules The seminal vesicular secre 
tion IS a whitish, gelatinous fluid usually shomng, microscopically, 
spermatozoa The secretions should be examined for pus cells, red blood 
cells, bacteria, and the condition of the spermatozoa (See also Massage 
of the Prostate, p 935, Massage and Stripping of the Seminal Vesicles, 
p 56i, Normal Prostatic Secretion, p 802, Seminal Fluid, p 526, 
Examination of Prostatic Secretion, p 814, Examination of Seminal 
Vesicular Secretion, p 541) 

Palpation of Penis, Urethra, and Scrotal Contents Palpation of these 
structures adds considerable to the data gained by inspection Irregu- 
larities indurations, and areas of tenderness should be carefully noted, 
and obscure arcumscnbed fibrosis m the corpora cavernosa identified 
In palpating the urethra, it is desirable to insert a sound of a size 
just large enough to fill the lumen of the canal without distending it A 
careful search should then be made for infiltration upon the w all of the 
urethra Externally, only the anterior urethra js palpable Examina 
tion of the membranous portion must be conducted through the rectum, 
and It IS seldom possible to palpate the prostatic urethra by any route 
Palpation of the testicle, epididjTTus, and vas deferens requires much 
practice and discrimination on the part of the examiner before he is able 
to gam any material diagnostic aid therefrom Changes in the size or 
feel of the vas can be recognized by following it ^nth the finger up from 
the epididymis, where it begins, to the inguinal canal The chief points 
of interest about the testicle are its location and its size and consistency 
as compared with that on the oj^site side The size and consistency 
of the epididymis and the existence of certam pathological conditions, 
such as hydrocele, varicocele, etc , may also be determined by palpation 
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CHAPTER II 


EXAMINATION OF THE URINE 

Unnalysis, like all forms of laboratory investigation, is of no value un 
less it IS accurate If the results are not absolutely dependable, the time 
spent in doing the work wnll be worse than wasted for the examiner may 
be misled into all manner of errors 

In examining the urine, the findings that have particular diagnostic 
value to the urologist are (!) clinical, (2) physical, (3) chemical (4) 
microscopic, (S) bacteriological, and (6) b> animal inoculation 

A COLLZCTIOV OF URINARY SPECIMENS 
The Single Specimen In making routine chemical and physical 
examinations, it is usually suffiaent to use a specimen of freshly voided 
unne In life insurance examinations, and other situations where the 
findings may have a medico legal significance, freshly voided unne is 
considered of particular importance 
The patient deposits the specimen in a suitable container, provided by 
the examiner, if possible, so that it will be uncontammated and of suf 
ficient capacity The examiner then inspects it for blood, pus, and phos 
phates A portion may also be centnfuged, to secure sediment for mi 
croscopic examination 

The single speamen is, however, a doubtful index to conditions pre- 
vailing in the unnary tract Although it frequently j lelds valuable m 
formation, such data must be correlated with the findings of other exam 
inations The unne loaded with glucose, for example, is one of the most 
characteristic features of diabetes On tlie other hand, a healthy person 
may pass a considerable amount of glucose under certain conditions The 
fluid and food intake, the amount of exercise, the season of the year, even 
the subject’s mental state, all influenre the make up of the unne As 
the composition of normal unne constantly vanes from one hour to an 
other, it is evident that m disease such variations will be even more pro 
nounced The aadity of the unne also vanes at different periods of the 
day , and it may be quite impossible to establish a proper relation between 
21 
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s>Tnptom5 and mjcroscopic elements, such as crystals, casts, or cells 
The Convulsions induced by the gronth of a cerebral tumor ma> be im 
niediatel> follo\’ved by a shower of casts m the unne, but if urinal>'sis v, ere 
delaj ed until the lapse of a longer interval after the seizure, no casts v. hat 
ever would be found 

It is evndent, therefore, that a single speamen, taken at random, can 
not be relied on as a basis for final diagnosis, for conclusions drawn from 
such an investigation might be most misleading 

The Twenty-four-hour Specimen When it is desired to secure a 
twenty four hour specimen, a convenient hour is selected to begin the 
collection of the unne— say, at noon The patient should be instructed 
to empty his bladder at this hour and to discard this voiding There 
after he should save all the unne voided up to and including that passed 
at noon of the following day 

He should not deviate from his regular diet and activities when a unne 
examination is to be made But, if the examiner regards the regular 
diet as being excessive m meats, or otherwise unbalanced, he should make 
a note of this, as well as of any mcdianes the patient may be taking 
Preserratives Refngeration is the l^st and simplest preservative 
Chemical perservatives include thymol crystals (1 crystal to a smgle 
specimen, 4 or 5 to the 24 hour specimen) , chloroform or toluol (4 cc to 
each 100 cc of unne), and formaldehyde (1 cc to each 100 cc of unne) 
Obtaining Specimens from Female Patients To obtain a speamen 
of unne from an adult female, it is wiser to use a catheter, thus avoiding 
possible admixture of vaginal secretions 

In a large office or chnic practice, it is well to give the patient printed 
directions for the collection of unne when cathetenzation is not practical 
The procedure is explained to her at the office and she is provided with 
two wide mouthed specimen bottles, cotton sponges, and bichlonde or 
oxycyanide of mercury solubonl 1,000 or directions for making the same 
She IS instructed first to cleanse the vaginal onfice with sponges soaked 
in the antiseptic solution Ilitb the index and middle &ngcrs of the left 
iViiwf ibe bps tbe vagtns are beid ap&rt tr&A? the iwJia is de&nscd hf 
rubbing slowly from above downward with sponges The sponge should 
never be rubbed a second time over the meatus, but is thrown away and 
another u«ed to repeat the downward cleansing A third sponge, 
squeezed out in the solution, is inserted into the vagina to prevent the 
escape of any v aginal discharge A bottle is then placed directly ov er the 
meatus, into which the unne is passed Unne is voided into separate 
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bottles the last thing at night and immediately on nsing in the morning, 
or, if the patient voids any dunng the night, it is passed into the morning 
bottle and the morning urine added later The patient is instructed to 
present herself a few hours after the morning voiding hanng passed 
no unne in the interval, and a third speamen is obtained at the office 
This method permits the application of the two glass test to the female 
and allows the collection of an uncontammated specimen even during 
menstruation, should this be necessary 

Obtammg Specimens from Infants The difficulties surrounding the 
collecting of urinary specimens from infants have resulted in a tendency 
to neglect urinalysis of these very >oung patients Dunng recent 
years however, considerable study has been given to the urological 
conditions occurring in young children, and this has created a demand 
for instruments adapted to pediatnc work Cystoscopes and catheters, 
suitable in size and shape for use in small children are now available 
and make possible the catheterization of even very young infants 
A child, if not too young, may be placed on a bedpan, but several at 
tempts may be necessary before a specimen uncontammated by feces is 
secured Urinals of china or strong glass, especially designed for 
infants, are procurable from hospital supply houses These may be re 
tamed in position by a raushn “speamen belt” with a small flap attached 
to its center Through a firmly bound buttonhole m this flap the unnal 
is inserted over the vulva and held firmly in place by muslin straps en 
circling the buttocks For a male infant, a test tube, into -nhich the 
penis can be inserted, is usually more satisfactory The edge of the cup, 
or tube should be protected with adhesive 

Obtammg Stenle Specimens of Unne for J^icroscopic Ezammabon and 
Culture To obtain uncontammated speamens of unne for microscopic 
examination from male patients, it is usually satisfactory to have the 
patient void into a stenle receptacle, provided the meatus is cleansed 
wth green soap and water followed by oxyryanide or bichlonde of mer 
cury 1 1,000 and the first part of the unne is discarded In the female, a 
catheter should always be used 

For culture, a voided speamen from the male is usually sufficient if 
collected under aseptic conditions After cleansing the meatus, have the 
patient void into stenle receptacles as for two glass speamens and obtam 
S cc of urme for culture durmg the second glass specimen Flame the 
test tube before and after placing the unne in it In the female, a cath 
eter should always be used About 6 cc of unne is required for routine 
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culture The tube should not be filled WTien examinmg for tubercle 
baalh, about ISO cc of urme in a stenle 180 cc bottle is required 
Catheters used for obtaining specimens for culture should be boiled 
or exposed to steam rather than immersed m oi>cyamde of mercury or 
other antiseptic solution as some of the antiseptic may adhere to the 
catheter and kill the bacteria \Mien such a solution is u«ed for stenliza 
tion, the catheters should be nnsed off in stenle water before being used 

B. The Clinicai. Tests 

The use of one of the xanous glass tests is a simple and usually a re 
hable aid in deading from which part of the unnary tract certain sus 
piaous constituents of the unne are den\ed The three glass test is the 
one most comraonlj used In an> of the glass tests it is essential that the 
patient retain his unne for se\eral hours pnor to the exammation 

The Two glass Test In this test the unne is \oided into two con 
tamers That recei\ed in the first is the washings from the entire 
urethra and that m the second an> secretions ^hich ma> ba%e entered 
the unne from the postenor urethra prostate or bladder 
If the unne m the first glass appears cIoud> uhile that in the second 
IS clear, one can safely conclude that the condition is an antenor urcthn 
tis though occasionally there may be inflammation of the postenor ure 
thra with comparati\cl> little discharge so that no pus makes its way 
back into the bladder and the condition thus escapes detection 
If antero-postenor urethntis exists both glasses will contain cloudy 
unne It ma> happen ho\vc\er that the unne m the first glass did not 
completely wash out the antenor canal and some cloudmg of the second 
glass will take place e>en when the disease is present onl> in the lower 
section 

The Three glass Test S]ightl> more intneate but of greater \alue 
than the method just de«cnbed is the three glass test which is usuallj 
conducted as follows 

Three receptacles are provided into which the patient %oids his unne 
m a continuous stream beginmng with Glass No 1 then substituting. 
Glass No 2 and finally Glass No 3 when he feels that the bladder is 
fairU weE contracted Into Glass No 1 will be \oided the washings of 
the entire urethra m Glass No 2 will be found uncontaminated bladder 
unne and in Glass No 3 will be bladder unne combined with the stnp 
pmgs from the prostate and urethra pressed out dunng the final contrac 
tions of mictuntion 
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An even greater degree of accuracy may be secured by the following 
modification of this test 

The anterior urethra is first irrigated imtil the washings come out dear, 
Glass No 1 thus showing the condition of the anterior urethra The 
bladder content is next drawn off by catheter into Glass No 2, which 
therefore shows the bladder unne plus any drippings from the posterior 
urethra or urethral detritus earned m by the catheter Through the 
catheter, which is left in for the purpose, the bladder is then thoroughly 
irrigated until the washings run clear of all pus and shreds About 200 
cc of dear fluid is now injected mlo the bladder, the catheter withdrawn, 
and 50 cc of the bladder content passed into Glass No 3 As the ante 
nor urethra and bladder have been thoroughly irrigated when the patient 
voids the dear water into Glass No 3 the appearance of the fluid will 
indicate the condition of the postenor urethra 

This method permits the mechanical collection of separate specimens 
from the three portions of the unnary tract If it is desired to go into 
further detail the prostate maj be massaged and SO cc of fluid thereafter 
passed into Glass No 4, which will show the condition of the prostate 
after massage 

Wolbarst’s Five-glass Catheter Test The patient presents himself 
vnth a full bladder, having retained his unne for several hours After 
the meatus has been cleansed, the anterior urethra is thoroughlj irri 
gated TOth stenle water or a bland solution, about 100 cc of irrigating 
fluid usually being sufficient The washings are collected in a receptade 
designated as Glass No 1 The antenor urethra is again irngated, to 
insure its absolute deansing and the dean washings collected in Glass 
No 2 

Through a stenle small catheter, 25 or 50 cc of unne is drawn off into 
Glass No 3 If this catheterized bladder unne proves dear and spark 
ling, it IS an indication that pus and shreds seen in the voidmgs ongmate 
below the bladder The catheter being withdrawn, the patient voids 25 
or SO cc into Glass No 4 If the pus or shreds appear in this unne, it 
indicates that their ongm is in the postenor urethra since both theblad 
der and the antenor urethra have been ehmmated Mter vigorous pro 
static massage, the patient v oids mto Glass No 5 

If desired, each seminal v esicle maj be separatel> massaged or stnpped 
and the unne passed into tw o more receptacles Glass No 6 and Glass 
No 7 

Should the catbetenaed bladder unne prov e cloudy, the bladder should 
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be completely emptied and imgated until the \\ashmgs come out clear, 
the test being then resumed 

If the patient’s trouble is m the upper unnary tract, the cystoscojje and 
ureteral catheter ^'nll, of course, ha\e to be relied on but the fi\e glass 
test prepares the \say for such investigation by eliminating the loY.er 
urinary tract as a possible source of blood or pus in the unne 

The Seven-glass Test The purpose of the seven glass test is to differ 
entiate disease of the prostate from that of the seimnal vesicles The 
two vesicles and the ampullae of the vasa deferentia being widely sepa 
rated from each other as well as from the prostate it is possible to mas- 
sage or stnp each \ eside mth its ampulla separately from its felloii and 
from the prostate belon One must massage only the upper tno-thirds 
of the vesicles, and great care must be taken to avoid their confluence at 
the point nhere they enter the base of the prostate As ample specimens 
are essential (not less than ISO cc ) the patient should retain his unne 
for several hours If he is unable to do so, the bladder must be distended 
with sterile fluid 

The meatus having been cleansed the anterior urethra is imgated from 
behind forward Ttus, of course, necessitates the use of a catheter the 
tip of which IS passed to the bulb of the urethra The washings arc 
collected in Glass No 1 

Glass No 2, the anterior urethral control glass is secured in exactly 
the same manner Both glasses thus show chiefly the contents of the 
anterior urethra pus, shreds, epithelial debris etc The urethra should 
be gently massaged upon the catheter, in order to express as large an 
amount as possible 

The patient next passes from 100 to 150 cc of bladder unne into Glass 
No 3 If the bladder is normal, this glass will show mainly the con 
tents of the postenor urethra In uncomplicated cases the microscope 
wiE reveal m it the products of postenor urethntis when present m 
the presence of complications it will reveal the drainage products from 
the prostate and vesicles If there is reason to suspect the presence of 
pus m the bladder, as well as disease of the postenor urethra it will be 
better to utilize the Wolbarst five glass test, passing a catheter mto the 
bladder for Glass No 3, followed by vesical imgation 

For Glass No 4, hkewise known as the bladder glass the catheter is 
again employed In this glass, only a few cubic centimeters of bladder 
unne are needed, to permit microscopic search for evidence of pyuna 
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and, if this is found, to determine whether the pus is of %esical or renal 
origin 

For Glass No 5, the prostatic gl^, the bladder should be well filled 
with fluid, therefore, if an insulfiaent quantity of unne now remains, 
about 500 cc of sterile water, saline, or bone aad solution should be in- 
jected while the catheter is still in place The catheter is removed, and 
the prostate carefully massaged along the lateral borders of the lateral 
lobes, avoiding the course of the ejaculatory ducts along the urethra at the 
middle of the prostate Following the massage, the patient voids 150 cc 
of unne, thus presenting prostatic secretion for examination 
The vesicles are now massaged m turn, the products of the massaged 
organs being evacuated by the patient into separate containers, Glass 
No 6 and Glass No 7 Sufficient fluid should be kept in the bladder 
to permit the evacuation of at least 150 cc into each glass 
As the seven glass test requires considerable shll in massaging the 
prostate and xesicles, it can be undertaken only by one who is well ex 
perienced m this form of manipulation, and is therefore not always prac 
tical for routine office work 

C The Physical Tests 

Not only must the chemical, microscopic, and bacterial content of the 
unne be considered in the gathenng of diagnostic data, but the character 
of the unne as a whole should undergo thorough scrutin} by every careful 
examiner 

The Color of the XJnne Normally, the color of freshly voided unne 
vanes from pale yellow to amber, dejjending upon its specific gravity 
The yellow color is due to the presence of several pigments, chiefly uro 
chrome Aad unne is generally darker than alkaline unne 
In pathological states, the color of the unne may vary greatly, from 
practically colorless to dark brown or e\en black Abnormal pigments 
sometimes change the color Thus, blood pigment gi\es a red or smoky 
brown color, depending on the amount of blood in the unne and whether 
the bleeding is fresh or old Bihary pigments give the unne a greenish 
bro%vn color, with a yellowish or brown foam when the container is 
shaken , or it may assume a greenish hue upon standing owing to the 
oxidation of the bilirubia into bihverdm The presence of melanin, 
usually but not alnajs due to melanoticsarcoma, gives the unne a brorni 
or black color upon long standing A milky or cloudy apjjearance maj 
be the result of pus, bactena, crystals, or chyle in the unne 
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Unusually dark or otherwise abnormal!) colored urine maj be caused 
by medicines ingested 'Metbjlene blue, taken m small amounts, gives 
a pale green shade, while large amounts produce blue Santonin pro 
duces a yellow color, while rhubarb senna and cascara produce brown 
Sahcyhc acid, pyndium, and acnilavine produce a dark j ellow or reddish 
>ellow color, sulphonal, tnonal fuchsm aredcolor,th>Tnol, ajellowish 
green, and phenol, tannin, resoran, and gtiaiacol cause the unne to be 
come oliv e green \ arying to btowmisb black upon long standing although 
the color maj be normal when the unne is voided 
Cloudy Unne Freshlj passed normal unne is clear Upon standing, 
mucus leukocytes, and epithelial cells settle to the bottom 

Cloudiness is commonl) due to the presence of pus blood, or bacteria 
but maj be caused by Ijmphocjtes chjle, or preapitated phosphates 
urates, oxalates, or carbonates The heat and acetic acid tests are of 
some practical differential value, but the onlj sure test is the microscope 
Amorphous phosphates are precipitated in neutral or alkaline unne 
They form a white cloud and sediment which disappear upon the 
addition of acetic aad 

Amorphous urates are precipitated only m acid unne Thej form a 
white or pink cloud and sediment (bncL-dust deposit) which disappear 
upon beating 

Oxalate crystals are commonlj seen in the unne, but seldom in sufBcient 
quantities to cause cloudiness Thej do not dissolv-e with the heat and 
acetic acid tests and are easily recognized microscopically by their 
octahedral form 

Chyluria denotes the presence of chjle or Ijmphatic contents in the 
unne, giving it a milky appearance It may be either parasitic or non 
parasitic The parasitic t)’pe is due to the presence in the blood of a 
nematoid parasite Ftlaria satiguxnis hotmnis, and occasionally to the 
echmococcus, Cysiicercus cellulosa*, or Ascaris lumhrocoides Json 
parasitic chjluna may be assoaated with diabetes, tuberculosis preg 
nancj, aneurjsm of the Ij’mphatics, obstruction of the thoracic duct 
or anj process resulting in Ijmphatic obstruction provided the coUatera’ 
Ijunphatic circulation is inadequate 

Pus resembles phosphates to the naked eye, but is easily detected by 
the microscope or bj Donne s test (adding a strong solution of caustic 
soda to the sediment which is therebj transformed into a gelatinous 
mass) 
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Blood gives a reddish or smoky brown color and may be recognized by 
the microscope or by tests for hemi^lobm 

Bacteria, when present m great numbera, give a uniform cloud which 
cannot be removed by ordinary filtration They are detected with the 
microscope or by culture 

Shreds in the unne indicate chrome mflammation of the urethra and 
its accessory glandular structures The long, light filaments signify 
superfiaal mucosal mflammation, the heavy, thick shreds contain pus 
cells, and the comma shaped shreds indicate chronic infection of the 
prostate and urethral glands 

The Odor of the Unne The charactenstic aromatic odor of fresh 
normal urine is due to the presence of volatile acids, and is most marked 
in unnes which are highly concentrated It quickly changes, on ex- 
posure of the unne to the atmosphere, to a disagreeable ammomacal 
odor due to the presence of the products of bactenal decomposition 
Freshly voided unne from patients suffenng from alkaline cystitis has a 
similar but even more intense ammomacal odor Certain foods and 
medicines change the odor of the unne A “fruity'' odor is sometimes 
noted m diabetes, due probably to acetone Cystine may develop an 
odor of sulphurated h> drogen dunng decomposition 

The Quantity of the Unne The daily output of unne is proportional 
to the weight (about 25 cc per kilo m the adult), but is directly influ 
enced by the intake of fluid, substances to be excreted and the loss 
by perspiration The normal output vanes from 800 to 2,500 cc , averag 
mg about 1,200 to 1,800 cc Less than 800 cc indicates an ohguna, 
more than 2,500 cc , a polyuria 

The quantity is increased m many constitutional diseases notably all 
forms of diabetes, as well as m such renal affections as amyloid degenera 
tion or contraction of the kidney It is also increased by the use of cer- 
tain drugs, such as digitalis caffeine, and the salicylates 

The volume is decreased in certain diseases of the kidneys espeaally 
all forms of inflammation, as well as in diseases of the heart and lungs 
and m any affection attended by marked elevation in the body tern 
perature It is also diminished in the presence of excessive vomiting, 
protracted diarrhea, or any other condition which deprives the body of 
fluid by another route 

The frequency wnth which urme is voided is also subject to mdiMdual 
variation, depending upon habit, bladder capacity, and numerous other 
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nonnal factors A vanety of pathological conditions may induce more 
frequent evacuation an actual increase in the amount of unne excreted, 
infections and irritations of the posterior urethra prostate and bladder, 
leading to abnormal stimulation of vesical contraction , obstructive lesions 
of the urethra prostate, or bladder, resultmg in dimmution in the 
amounts voided, psychic factors, diseases of the spinal cord, produang 
overstimulation of \esical contraction or weakemng of sphinctenc con 
trol 

The Specific Gravity of the Unne The determination of the specific 
gravity of the unne is one of the routine procedures without uhich no 
unnalysis is considered complete Tests of speafic graMty are of par 
ticular importance to the internist and ha\e little practical \alue in 
uro]og> The normal specific gravity of unne a\erages about 1 015 to 
1 025 Pathologically, it ma> ^ary from 1 001 to 1 060 
The speafic gravity is low in diabetes insipidus chronic interstitial 
nephntis, and many functional nervous disorders It is high in fe^ ers 
and m parencb}’matous nephntis In acute nephritis it is high and the 
sohd constituents of the unne much concentrated The speafic gravity 
IS highest in diabetes mellitus and a high speafic gravity when the unne 
IS not deeply colored should lead one to suspect the presence of this dis 
ease, though a normal speafic gravity does not exclude it 
The most convenient means of estimating the specific gravity is by the 
use of the unnometer Squibb s urmometer is adjusted to give accu 
rate readmgs at 22 5® C Tor accuracy, it is necessary to add 0 001 to 
the urmometer readmg for each 3® C above the temperature for which 
the mstrument is standardized and to subtract 0 001 for each 3® C 
below that pomt The urmometer should not touch the side of the 
tube, and air bubbles should be removed from the surface of the urine 
bj filtering paper 

D The CnEsncAL Tests 

Tests for Albumin and Sugar The chemical tests for albuirun and 
sugar are usually of greater importance to the internist than to the 
urologist, but m a complete diagnosis they should not be neglected 
The heat and acetic lest for albumin has its basis in the fact that alb umin 
is coagulated either by beat or strong aads The test is done as follow s 
Fill a test tube two-thirds full of unne, add about 5 drops of 2 per cent 
acetic acid, and boil at the top, holdmg the tube at the bottom and direct 
mg the flame agamst the upper portioii of the fluid Add a few more 


I 



EXAMINATION OF THE URINE 


31 


drops of acetic acid, then examine the tube by transmitted light against a 
black background for clouding m the top portion as compared with the 
portion just below it If the preapitate is flocculent, take the tube ma 
holder and heat the entire contents to boihng and stand the tube in a 
rack When the precipitate has settled (IS mmutes or more later) , mark 
the percentage of albumin according to the estimated proportion of the 
coliunn of unne occupied by the sediment The result may be reported 
as “very faint trace,” “faint trace,” “trace,” “marked trace,” or “very 
marked trace ” 

For the Fehling lest for sugar, place 5 cc of Fehhng’s solution in a test- 
tube and heat to the boiling point Then add 3 cc, of suspected urine 
The color of the solution vanes with the amount of sugar in the urine 
A red or golden yellow precipitate is a positive sugar reaction 

For the Benedict test, place 2 cc of Benedict’s solution m a test tube 
with 10 drops of urine, and boil for 2 minutes If the fluid becomes 
opaque, sugar is present 

The GaJalest for sugar has certain distinct advantages over other com 
monly used tests, namely (1) It can be made instantaneously (about 30 
seconds), in the physician’s office or at the bedside of the patient, without 
any complicated laboratory equipment, (2) because of the simple technic 
required, error resulting from faulty procedure is eliminated, (3) dia- 
betics ate easily taught to use the test, (4) the reaction is not interfered 
with by large amounts of albumin, creatmine, unc aad, or urates 

Galatest is a dry reagent composed of a bismuth salt, sodium hydroxide, 
and sodium silicate In the presence of a reducing sugar, the graj or 
black color which results is caused by the formation of finely divided, 
partly colloidal, metallic bismuth The reagent is put up m vials con- 
taining enough powder for 100 tests 

To make the test (1) Shake the vial \reU, (2) deposit on a piece of 
plain whitepaper a httle of the powder (covering an area about the size of 
the httle finger nail), (3) replace the cap on the vial, screwing it on tightly 
to exdude air and moisture, (4) with a dropper, deposit one small drop of 
unne on the pow der Do not flood the powder with urine, if this occurs, 
repeat the test, using one small drop of unne If sugar is present in any 
pathological degree, that is, 0 1 per cent or over, the powder will instantly 
turn gray or black, depending upon the amount of sugar present Black 
indicates 1 0 per cent or over If sugar is not present, the white powder 
takes on the color of the urine Pink, reddish, or orange colors occa 
sionally appear These may be due to malic acid, urea compounds, or to 
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medicines ^hich the patient may haw taken, but they ne%er indicate 
sugar and are of no clmical significance 
Test for Acetone \Vhen acetone can bedemonstrated m the urme, the 
condition is termed acelonurta It is seen m the following starvation, 
chloroform poisoning diabetes melhtus, a few forms of digestive dis- 
turbance sometimes in mahgnant disease, and occasionally in perfect 
health The unne has a peculiar ‘ fruity odor 
To test for acetone, prepare a fresh aqueous solution of sodium mtro- 
prusside b> plaang 1 crystal of the salt in 10 cc of water To 5 cc of 
urme add 2 cc of sodium mtropnisside solution and a few drops of glaaal 
acetic aad Concentrated ammonium hjdroxide is then stratified upon 
the mixture A magenta color at the point of contact of the fluids indi 
cates the presence of acetone 

Test for Biacetic Acid Diacetic acid is found m the urme under much 
the same conditions as those producing acetone The condition is termed 
i\attluna 

To about 10 cc of unne m a test tube add drop b> drop a few drops of 
10 per cent feme chlonde If a preapitate forms filter and add a few 
more drops of feme chlonde A Burgund> red indicates the presence of 
diacetic aad 

The Reaction of the Unne Nonnall>, the unne is aad in reaction 
though mdi\idual samples ma) be shgbtly alkaline For practical work 
the reaction may readil> be determined by the use of htmus paper The 
reaction should alwajs be determined from freshly \oided unne 
The aadity of the unne is increased by the use of certam drugs and in 
most diseases particularly those affecting the heart and kidnejs It is 
also increased in fevers 

Upon long standing unne becomes alkaline owing to decomposition of 
the urea with the consequent formation of ammonia If the unne is al 
kahnewhen^olded it usually indicates ammoniacal decomposition in the 
bladder which is the rule in chronic cjstitis espeaally when the con 
dition is due to paralysis or obstruction Marked alkalinization is 
assoaated as a rule wnth urea splitting organisms such as Bacillus 
froteus ulgarts or Micrococcus urea Isormally alkalis are quickly 
neutralized by the kidneys but examination of unnary speamens % oided 
shortly after the ingestion of alkalme substances may 'how an alkahne 
reaction in a perfectly healthy person 
Determining the Hydrogen Ion Concentration (pH) of Urine The 
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nonnal hydrogen ion concentration of the urine is about 6 It is 
possible for the urine to show a in health varying all the \\ ay from an 
acidity of 4 85 to an alkahnity of 8 0 
Measunng the pH of the unne is important in a wide vanety of patho 
logical conditions m which it is necessaiy to know the degree of alkalinitj 
or aadity of the urme There are numerous methods of doing this, most 
of them requiring a degree of technical skill that precludes their routine 
employment m the general practice of medicme 
Two simple and accurate methods, employed by us at the Brady Foun 
dation, of the New York Hospital, are given here All tests of reaction 
must be made on fresh speamcns of unne 
The Nitrazine Method Nitrazine, a verj sensitive indicator of 
hydrogen ion concentration, is available both as a 0 1 per cent solution 
in dilute alcohol and in treated paper stnps which give the color reaction 
and at the same time retard solution and dissipation of the reagent Of 
the man) indicators that have been introduced for the determining of the 
hydrogen ion concentration, litmus is perhaps the most popular, because 
of Its favorable range Nitrazine changes color wnthm approximately 
the same range as litmus (4 S to 7 5), but is more sensitive and the color 
changes are much more definite, so that diiTercntial readings can be made 
over smaller intervals When using nitrazine test solution, the reac 
tion IS immediate and permanent With nitrazine paper, the reading 
must be made withm a minute or two after applying a drop of the solu 
tion to the paper The paper should not be exposed to the air or light, 
as it decolorizes The test should be made under da>light or using a 
blue bulb A morning specimen of unne (the second voiding) is prefer 
able 

When using the nitrazine test solution, two drops (from a pipet drop 
ping 3 minim drops) are added to 5 cc of solution to be tested (unne) 
The reaction is immediate and the colors persist indefinitely The 
Tjmgt cd jcuJjazmfi test ^oJutinn is 5 3 to 8 0, with a neutral pmnt at about 
6 6 The color values are given in Table I 
When using the nitrazine paper, the paper should be dipped only 
momentarily into the solution, as otherwnse solution of the dye from the 
paper into the liquid will occur The color change in the paper takes 
place gradually during the first minute reaches a suitable value for read 
ing in about 60 seconds, and remams readable and of the same color for 
another 60 seconds The range of color gradations for nitrazine paper is 
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TABLE I 

Color values (sn/A 2 drops oj mtrazme test soliition tn 5 « cf bu_ffer~-tto time limit) 


4 0 yellow 

6 4 deep olive 

4 5 yellow 

6 6 olive gray 

5 0 yellow 

6 8 gray blue 

5 3 yellow 

7 0 deep gray blue 

5 7 duller yellow 

7 3 paler blue 

6 0 light olive 

7 6 pale blue 

6 2 deeper olive 

8 0 blue 


TABLE n 

Color values (on dipping nilra me paper into solution to he tested) 


Ami U itcoKsi 


4 0 yellow 

4 5 yellow 

5 0 yellow 

S i deep y tliw* 

5 7 faint olive >eUow 

6 0 no cliaoge 

6 2 no change 

6 4 no change 

6 6 neutral «ith blutah cast 

6 8 green blue 

7 0 greeaiah blue 

7 3 gray blue 

7 6 elcy blue 

8 0 pale blue 


ATTEl 100 iECOKSS 


deep yellow 
bnght yellow 
bnght yellow 
iroiata.'id 

olive green with jellow cast 

olive green faintly >ellowuh east 

olive green famt bluish cast 

olive green faint blue cast, deepening 

bluuh 

blue green 

bluer blue-green 

blue 

deeper blue 
deep blue 


TABLE III 

Color values on mira me paper (solution applied vtth glass rod) — read in from CO to 120 seconds 


4 0 bnght yellow 

4 5 yellow, slightly duller (lemon yettow) 

5 0 mustard ydlow 

5 3 light olive yellow 
5 5 olive ydloiB 

5 7 olive green yellow cast 

6 0 oltve green 

6 2 bluish cast to olive green 


6 4 slightly stronger bluish cast to olive 
green 

6 5 dark green 
ft 6 blue-gray 

6 8 flark blue-gray 

7 0 gray blue 
7 3 deeper blue 

7 6 same 

8 0 same 


very tvnde, making it possible to use it to determine the approximate 
of solutions from about 4 5 to 7,5 The color values are given in Table 

n 

A more satisfactory means of utdizuig the nitrazine paper is to dip a 
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glass rod into the solution to he tested (unne) and transfer enough fluid to 
the paper, by stroking it, to v.et one end of it The color change takes 
place gradually dunng the first minute and remains accurately readable 
for about one more minute The color values, by this method, are given 
in Table III A color chart, reproducing the range of colors for pH 
4 5 to 7 5 hy half units, accompanies the nitrazme paper, and may be 
used for approximate determination of hydrogen ion concentration of 
solutions These color values are underscored m Table III 

Colorimeter Method (with Hellice Colorimeter) An equally 
simple and satisfactory method, but one requinng a more expensive 
equipment, is the folloiving 

The unne is first tested with litmus paper, to determine whether it is 
acid or alkaline Acid and alkahne indicators are used (methyl red 
solution, pH 4 4-6 0, bromthymol blue, 60 7 6) and corresponding color 
discs, which are read uith a Helhge colonmeter 
For delenntntng the pH of aetd unne, 0 2 cc of methyl red solution is 
added to 10 cc of urine m a right hand tube Ten cc of plain urine is 
placed in a second (left) tube and used as a control for density ^Vhen 
the colors are matched, the pH is shown on the opposite side of thedisc 
For alkaline unne, 0 S cc of bromthymol blue indicator is added to 
10 cc of urine m the right hand tube and 10 cc of plain urine is placed 
in a second tube 

If the unne is too turbid, it is centnfuged and the sediment discarded 
E The Microscopic Tests 

tTnnary Substances Detectable by Microscope The chief sub- 
stances in unne detectable by the microscope are red blood cells white 
blood cells or leukocytes, pus cells, epithelial cells, connecti\e tissue 
fibers, bacteria, the ova of parasites, and crystals 
Red Blood Cells Hematuna (p 7) is one of the most prominent 
and significant of unnary symptoms It may be due to a vanety of 
causes, but usually indicates some serious disease or lesion and demands 
prompt investigation The amount of blood in the unne may be so small 
as to be invisible to the naked eye or so great that the fluid passed from 
the urethra has the appearance of pure blood The only sure test of 
hematuna is the microscope, which will detect any red blood corpuscles 
Hemoglobmuna — the presence of blood pigments m the urine — ^also 
gnes the unne a bloody appearance, and certain drugs such as rhubarb, 
senna, and suipbonal, have a similar effect 
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Pus Cells Pyuria is a common finding It \anes from an occa 
sional pus cell, which cannot be accounted for, to such an outpouring of 
pus (as from rupture of an abscess in the urogemtal tract) that the urine 
IS milky white A small amount of pus gives the unne a cloudy look 
Pus corpuscles in the unne, even if very few in number, are a positive 
indication that a pathological process is at work somewhere in the unnar> 
tract If present in very small amounts they may indicate merely that 
an imtation exists, if more numerous, they are invariable proof of an 
mflammatory process, while the presence of a great quantity points 
positively to a diagnosis of ulceration or suppuration which must, how 
ever, have further confirmatory proof 
Epithehal Cells Three kinds of epithelial cells — flat, cuboidal, and 
columnar — are found m the genito unnaiy tract Sometimes the epi 
thelial hning is of a single thickness, again, it js stratified into three 
lajers It is where the lining takes the stratified form that one ma> 
find, at a single point all three types of cells the deepest Ia>er, adjacent 
to the connective tissue, being composed of columnar cells, the middle 
layer of cuboidal cells, and the top stratum of flat cells 
The excreted unne normally contains a certain number of flat cells 
desquamated from the bladder m both sexes and m the female, from 
the vagina also If other t>‘pes of epithehal cells are found they are of 
pathological ongin 

Flat epithehal cells are irregular m outhne, presenting a broad front 
surface, the cuboidal are round or oval, havnng the same diameter in all 
directions, while the columnar are elongated m one direction or some 
what cylmdncal All epithelial cells are granular, with one or more nu 
del, which may or maj not be seen or which may have dropped out 
leaving a vacuole The granulation is either coarse or fine, the flat being 
finely granular, the columnar coarsely so, and the cuboidal presenting an 
intermediate degree of granulation Epidermal scales from the prepuce 
m the male and the clitons and labia in the female, or from the fingers 
of the examiner while handling the slides and covers, may occasionally 
mtroduce an element of confusion These, however should be easilj 
distinguished from epithelial cells as thej contain no nucleus and are 
highly refractive, presenting a jagged outline 

Connective Tissue Fibers The presence of connective tissue threads 
m the speamen is an indication that the pathological process has pene 
trated below the epithehal lining Under the microscope these fibers 
appear moderately refractive, the wavy threads being combined in small 
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bundles, sometimes so minute as to be barely visible even under a 450 
lens, or again so large as to occupy a great part of the visual field “Con 
nective tissue corpuscles” is the name apphed to those threads which have 
a granular appearance and contain within them formations bearing a 
certain resemblance to nuclei 

If a malignant tumor is present in the urinary tract, the detection of 
these threads in the unne may provide the first tangible evidence of its 
existence Li ulcerative processes they are of considerable size and very 
abundant When present m large numbers and accompanied by pus 
cells, they indicate suppuration or abscess formation 
Parasites and Ora The eggs of parasites, such as the echinococcus 
or Schistosoma Jixmaiobutm, are occasionally found m the unne, but 
unless the parasites are actually present in the urinary tract they are not 
likely to be found In no case are they as readily demonstrated as ^hen 
they occur in the intestinal tract and can be detected in the feces 
Bactena The microscopic demonstration of bacteria in freshly col 
lected urinary speamens has great diagnostic value and, in addition, acts 
as a control of subsequent cultural findings The most common or- 
ganisms found in the urogenital tract are the Bacillus call communis, 
staphylococci, streptococa, tubercle baalli, Proteus vulgaris, and, m 
the lower tract, the gonococcus Mixed infections are common Ab 
sence of the pyogenic forms in a purulent unne is strong presumptive 
evidence of tuberculosis or gonorrhea 
Stained centnfuged urinary sediments help to distinguish true infec- 
tions from contaminations, give information regarding the nature of the 
infecting bactena, and reveal the predominating organism m mixed 
infections, which is not always accurately demonstrated by cultures 
Staining also demonstrates the presence of unusual bacteria which are 
not found by routine cultural examination 

Preparation of Specimen for Staining When staining for the detection 
of tubercle bacilli, the examiner is often hindered by the density of the 
baalh and the presence of pus and detritus But, as there is a marked 
difference between the density of tubercle baalh and that of pus, it has 
been found possible to concentrate all the baalh present in a considerable 
volume of unne so that cover glass preparations may be made m which 
the bacilli will be readily detectable as they are not obscured by a mul 
tiplicity of cells The technic is as follows 
When a relatively large amount of pus is present m the unne, the 
specimen should be centnfuged for 1 or 2 minutes at the lowest speed a 
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heavy sediment of pus and detntus being thus deposited The urine 
remaining above the sediment will have a cloudy appearance, and ^ill 
hold m suspension a small number of pus cells and practically all the 
baalh contained in the speamen The unne should now be decanted 
mto a clean tube, the sediment discarded, and the speamen again centn 
fuged at high speed until it is dear This will require from 15 to 20 
minutes The unne may then be decanted and the tube contaming the 
sediment refilled with partly danfied unne and again placed in the cen 
tnfuge, this procedure enabhng the exammer eventually to concentrate 
the sedimentary contents of several tubes of urine into a single speamen 
of small bulk Fmally, the dear unne should be poured off and the tube 
m\erted over an absorbent doth which will take up the remaining mois* 
ture and leave the sediment practically dry It can then be manipulated 
with a loop and remo\ed for cover glass preparation or culture 

By centnfugmg the unne until it is dear, deposit of bactena is assured 
This method is useful in determining the nature of infections other than 
tuberculosis The performance of the Gram stain or the Ziehl Neelson 
stain, if indicated, will quickly show whether or not infection is present, 
and m addition will yield sufficient data regarding the nature of the or 
gamsms to permit carrying out of the proper cultural procedures 

Statningfor Tubercle Baallt The sediment finally obtained is spread 
upon a dean glass slide, exposed to the air until perfectly dry, and then 
passed three times through a flame for fixation When the search is for 
tubercle baalh, stain the speamen as m examination of sputum which 
IS commonly done by steaming in carboJfuchsin for 3 minutes decolonze, 
and counterstain with Gabbettssolution(100cc of 25 per cent sulphunc 
acid and 2 grams of methylene blue) The slides should be held m this 
solution only 1 minute, then quickly washed m plain water, dned and 
immediately examined 

The discovery of aad fast baalh is not mvanable proof that tuber 
culosis IS present The smegma bacillus, an organism found m the ure 
thra of both the male and female, is also aad fast Urmary specimens 
are sometimes contammated by this organism and, to av oid the possibil 
ity of error, gumea pig moaiaUon is usually employ ed as an additional 
diagnostic test 

Staimng for Organisms Other than the Tubercle Bacillus ^\^len the 
urmary sediment is to be examined for oiganisms other than the tubercle 
bacillus, the unne should be centrifuged and the unnary salts remov ed by 
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washing with sterile w’ater. The readae is fixed in a flame, and may then 
be stained for a single minute in Roux’s blue, the formula for which is; 

A Solution S 

Violet dahlia 1 gm hlethyl green 2 gm 

Absolute alcohol 10 gm Absolute alcohol 20 gm 

Distilled water q s for 100 cc Distilled water q s for 200 cc 

Prepare each solution separately b> rubbing up the dye with the alcohol vn a mortar 
and add the water gradually Let the mmure stand for 24 hours in a bottle, then mix the 
tno solutions, filter, and store m a well stoppered bottle 

Loefiler’s methylene blue stain may also be used 
A Gram stain is of great A’alue in differentiating bacteria, particularly 
the gonococcus The following modification is recommended by Grad- 
wohl as a permanent and reliable primary stain superior to the aniline- 
oil gentian'-riolet mixture, requiring fresh preparation for each examina- 
tion. The urinary sediment is spread, aerated, fixed by passing through 
a flame, and stained for 60 seconds with carbol-gentian-violet, made up 
as follows: 


Gentian violet 1 gm 

Carbolic acid cry staU 2 gm 

Absolute alcohol 10 gm 

Distilled water 100 cc 


Rub up the gentiaa violet and the alcohol lo a glass mortar, add the carbolic aad and mix, 
add tno thirds of the nater, stimng continuously, pour the mixture into a bottle, then nose 
out the mortar with the rest of the water and add it lo the mixture in the bottle Leave for 
24 hours and filter mto a clean gUss.stoppered bottle 

Blot Up the excess stain (but do not wash), drop 2 or 3 large drops of 
Gram’s solution of iodine (iodine, 1 gm ; potassium iodide, 2 gm ; 
distilled water, 300 cc ) on the smear, and allow it to stain for 20 to 30 
seconds. Wash in water and dry Pour absolute alcohol over the film, 
a drop at a time, until no more violet stain comes away, usually 30 sec- 
onds Wash rapidly in water. Counterstain for 1 minute with an 
aqueous solution of safranin Wash in water, dry, and examine. Gram- 
positive organisms (streptococci, staphylococci, tubercle bacilli, Micro- 
coccus urea, etc ) are stained a deep violet, and gram-negative organisms 
(B. colt, B Pyocyaneus, B prolats, the gonococcus, etc.) a delicate light 
pinkish or safranin color 

Examination of the Unstained Specimen. Urinary sediments are 
usually studied under three heads; (1) unorganized sediments, (2) or- 
ganized sediments, and (3) extraneous structures. 

Unorganized Sediments Unorganized sediments are classified ac'ord- 
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ing to the reaction of the unnc in nhich they are most liLel> to occur 
In acid unne arc found unc aad, amoqihous urates, sodium urate cal 
cium oxalate, leucm and tjrosm, cystine and fat globules Of these, 
leucin and tjTosin may be regarded as pathologicallj important, and in 
certain conditions calcium oxalate occurs in such excess as to ha\e a 
pathological significance The phosphates, calcium carbonate and 
ammonium urate found m alkaline unne are of no pathological impor 
tance unless present m excessixe amounts 

LEUCI^ A^D Txrosin Leuan and tyrosm generally appear together 
m the comparati\el> unusual instances in uhich they occur Their 
presence is usuallj indicatne of se\ere fatt> degeneration of the Iner 
such as accompanies phosphorus poisoning or jellou atrophj The 
ciystals of leucin appear microscopically as oily spheres of a faint yellow 
tinge, often shomng radical and conccntnc stnations They are soluble 
neither in hydrochloric acid nofin ether The crystals of tyrosm appear 
as fine colorless needles arranged usually in sheaxcs the middle portion 
being markedly constricted They are soluble m ammonia and hydro 
chlonc acid, but acetic aad has no elTect upon them 

Cystike Cystme may be found in slight traces in normal unne, as 
it IS one of the ammo acids formed in decomposition of the protein mole 
cule but It IS only irhen it is present m the unne in abnormal quantities 
that crystals are deposited— this constituting cyslimrta, a rare condition 
due to some abnormality of protein melabobsra \s the condition pre 
disposes the individual to calaum formation, any symptoms present mil 
usually be referable to htfaiasis The cry stab of cystine are colorless 
and highly refractu e, and appear as somewhat thick hexagonal plates 
mth sharply defined edges They mil be found either singly or ar 
ranged in masses one aboi-e another 

Fat Globules Fat ajqjears in the unne m xery small globules 
(though the size vanes considerably) which are always highly refraclixe 
Oanuc aad changes their color to black while the addition of Sudan 11 
turns them red or orange Fat globules are a common finding m chronic 
parenchymatous nephntis fatty degeneration of the kidney and phos 
phorus poisoning and may be observed floating free m the urme or em 
bedded m cells and tube casts 

Organized Sediments Tube Casts '\lbuminous casts of the unnif 
erous tubules of the kidney appear in the unne only when there is some 
pathological change taking place in the kidney although this process 
may he so shght as to ba\e no dmical importance 
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Casts may appear m numerous forms (1) hyaline casts, both narrow 
and broad, (2) waxy casts, (3) iibnnous casts, (4) granular casts, both 
finely and coarsely granular, (S) fatty casts, (6) casts containing or 
ganized structures — epithelial casts, blood casts, pus casts, or bacterial 
casts 

The examination of epithelial cells and pus corpuscles has already been 
considered 

Extraneous Slruclures In addition to the above, many extraneous 
structures are found in the unne, from accidental contamination molds, 
fungi, starch granules, air bubbles, and jeast cells 

F The Bactejuolocical Tests 

\Vhen inspecting the unne for gonococa and, less often, for other 
organisms, such as staphylococci or streptococci, it is necessary to resort 
to cultural methods The interpretation of cultural findings is subject to 
considerable indmdualit> There are many factors which may influence 
the accuracy of the results the use of internal urinary antiseptics, the 
bactenostatic action of hyperacid unne, the use of antiseptics to sterilize 
the catheters the length of time elapsing before transfer of the specimen 
to the medium, contamination of the specimen at the tune of collection 
or in the course of transfer 

CoUeetJon of the Specimens For bac^nological investigation, stenle 
specimens of urine are necessary (Obtaining Stenle Specimens of Unne 
for Jlicroscopic Examination and Culture p 23) 

Making a Routine Unne Culture In our practice, a routine unne 
culture IS made as follow s 

The specimen of unne (which may amount to as much as 15 cc ) is 
received in a stenle test tube Any excess is discarded, about 5 cc being 
retained in the tube To this is added an equal amount of nutnent 
extract broth, and the tube is incubated overnight (about 18 hours) If 
the unne appears to contain a large amount of pus either a dilution or 
streak plate is made at the same time 

The follownng day a film is made and stained with Gram stam If 
more than one type of organism is seen, a dilution plate is made and the 
individual colonies fished and identified 

Transfer is made from the broth culture to slant of Russell medium, 
and with this the colon bacillus is usually easily recognized If not, a 
typical colon bacillus complete identification of the organism follows 
If Gram positive cocci and Gram negative bacilli are both present, and 
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cannot be separated on the usual plate, resort to sodium carbonate con 
taming media which inhibit the growth of Gram negati\e bacilli 

Detection of Tubercle BaciUi (Corner’s Sulphunc-acid-crystal- 
violet'potato Method) This method is useful for the detection of small 
numbers of tubercle baalh m contaminated matenal It is especially 
valuable uhen aad fast bacilli cannot be found m stamed smears or 
when it becomes necessary to differentiate the type of bacilli present 

The procedure consists essentially m taking 1 cc of unnarj sediment 
and introducmg it into a stenie 15-cc centrifuge tube nith I cc of 6 
per cent sulphuric acid \fter thorough mmng the tube stoppered 
nath a stenie cork, is incubated at 37°C for 30 minutes, being shaken 
occasionally The contents are then diluted ivith 10 cc of stenie 0 9 
per cent sodium chlonde solution ucll mixed and centrifuged The 
supernatant fluid is decanted and the residue seeded on the surface of 
the cry stal \noIet potato medium the culture tube being capped wth 
tm foil after the cotton plug has been impregnated lightly with hot 
paraffin 

The medium is prepared by cutting laige clean peeled potatoes into 
cylinders about 3 inches long and » inch in diameter The cylinders 
are hahed longitudinally and soaked m 1 per cent sodium carbonate 
solution coDtammg I 75,000 crystal \nolet (the dye and sodium carbon 
ate being mixed just prior to use) for from 1 to 2 hours The cylinders 
are then wiped oil inth a clean towel and introduced into a stenie culture 
tube containing 1 S cc of 5 per cent glycerol broth The tube is plugged 
with cotton and stenUzed m an autocla\e at 15 pounds pressure for at 
least 30 minutes 

After incubation on this medium for from 2 to 6 weeks a luxunant 
elevated growth of tuberde bacilli becomes visible when positive 

G Animal Inoculation Tests 

Gumea-pig Test for Tuberculosis The inoculation of unne into 
guinea pigs is a valuable and commonly used test for tuberculosis Its 
chief drawback lies in the fact that a month or more must often elapse 
before the diagnosis can be made 

Tecimte Two guinea pigs which have been proved free from tuber 
culosis by apphcation of the tuberculm reaction, are inoculated with 
the unnary sediment, the injection being made directly into the inguinal 
lymph nodes in the first animal and intrapentoneally in the second If, 
after an observation penod of 22 days the animals have neither de 
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creased in weight nor manifested any clinical evidences of disease, they 
may be regarded as offering negative evidence 
If neither guinea pig dies during this observation penod, it is well to 
retain them under observation for an additional 3 weeks 
If a glandular development suggestive of tuberculous nodules appears, 
the nodules are removed and subjected to histologic section If the 
animals lose weight, they are asphyxiated by gas and a thorough post 
mortem search made for evidence of tuberculosis An autopsy is also 
performed if the guinea pig dies before expiration of the 3 weeks 
^Vhen the injected unne is positive for tubercle bacilli, the peritoneal 
cavity mil usually be found studded vith tuberculous nodules Death 
may be due to other causes, such as pneumonia if so the injection must 
be repeated before a report can be rendered 

Aschheim-Zondek Teat for Early Pregnancy The Aschheim Zondek 
test for early pregnancy depends upon the demonstration of certain sub 
stances m the unnc which, nhen injected into immature mice or rabbits, 
produce characteristic chemical changes m the ovanes The exact 
nature of these substances is unknown It was formerly believed that 
only the secretion from the antenor lobe of the pituitary gland was m 
voh ed, but it is now recognized that other parts of the female sex organs 
may contribute as well The hormone responsible for the development 
of mature follicles and the formation of hemorrhagic cysts is called 
Prolan A, while that produang corpora lutca and ovulation is called 
Prolan B 

The test has its basis in the fact that there is a tremendous over 
production of antenor pituitary lobe hormone as soon as pregnancy is 
established There is also a rapid excretion of this hormone into the 
unne dunng the early days of pregnancy, due to increased permeability 
of the kidneys The antenor lobe product can easily be detected a few 
days after the first skipped menstrual penod 
M£}h£>d cf ObSoJfimg ihe HeMiiein The suhcutaBeous infection of tho 
unne of a pregnant woman into immature female mice or rabbits brings 
about swelling congestion hemorrhage, and rapid maturity of the ova 
nan follicles These changes are so marked that they are visible to the 
naked eye if autopsy is done upon the animal withm 100 hours after 
injection of the unne 

The unne first voided in the morning has been found nchest in hor 
mone and should therefore be used for the test Always make certam 
that the patient has not taken any drugs, such as iron, arsenic, or ergot 



44 


CLINICAL UROLOGY 


All of these are freely excreted in the urine and will kill the mice before 
the reaction in the o\aries has had time to take place. 

The Hormonal Test for Tumor of the Testis. The Aschheim-Zondek 
test has proved valuable in the diagnc^is and differential diagnosis of 
testicular tumors, the test being positive in a large percentage of cases 
The test has its basis in the fact that Prolan A, the same hormone \\ hich 
appears in the urine of pregnant r\omen, is often liberated in the urine of 
men with testicular neoplasms, the amount excreted being dependent 
upon the tj*pe of tumor present (Tumors of the Testicle The Hormonal 
Test, p 459) A positive Aschheim-Zondek reaction is of the greatest 
diagnostic assistance A negative reaction is of less value, for testicular 
neoplasms have been recognized clinically in the presence of a negati% e 
response to the test. 

Method oj Oitaining the Reaction. The unne of a patient suspected of 
haxnng a malignant tumor of the testis is injected into a female mouse and 
an autops>* performed upon the mou<!e 4 da>-s later If the hormone is 
present, there will be sivelling and congestion of the ovaries and hemor- 
rhage Urine specimens should be the first speamen voided m the morn- 
ing, should be about 100 cc m amount, and should contain no 
preservati\ c. 
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CHAPTER III 

TESTS OF REKAL FUNCTION 

Ascertaining the functional ef6aen<^ of the kidneys espeaally of one 
kidney when remo\’al of the other is contemplated is a most important 
part of urological diagnosis In spite of their definite limitations renal 
function tests are invaluable to the urological diagnostician Thej are 
utilized in two ways (1) to determine the total amount of work done by 
both kidne>s (total renal function) (2) to ascertain the relative ability 
of each kidney in the performance of the total amount of work (relative 
renal function) There are many such tests but the> all fall into one 
of three groups (1) tests of CTcretioa (2) tests of retention (3) com 
bined tests of excretion and retention 

There are three major wa>s of investigating renal function (1) by 
measuring the elimination of dyes injected for the purpose of colonng 
the unne, (2) by estimating the total nitrogenous output in the urme 
particularly urea (3) bj tests of blood chemistry to determine whether 
elements which should be eliminated m the unne are being retained in 
the blood thus indicating the inability o! the kidne> s to carry on their 
proper function 

A Tests of Excretion 
The Dye Tests 

The Phenolsulphonphthalem Test The phenolsulphonphthalem or 
‘phthalem test as it is more convementI> called is the most popular 
of all the renal function tests It was introduced m 1910 by Rowntree 
and Geraghty, of The Johns Hopkins University and is one of the most 
important contnbutions by Amencans to urology Phenolsulphon 

used and the test determines the activity of elumnation with mathemati 
cal accuracy From 60 to 85 per rant of the amount injected is excreted 
by the normal kidney in two hours The percentage is very simply 
determmed by the use of the colorimeter 
46 
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The phthalein test may be either Mc^ or divided, accordmg to whether 
the entire output of colored unne is collected or the output of each kidney 
separately by means of ureteral catheters 
Divided Test After the patient has emptied his bladder, he is given 
400 cc of water Cystoscopy is done and ureteral catheters inserted 
One cc (0 006 Gm ) of a stenie solution of phenolsulphonphthalem is 
injected either intravenously or (rarely) into the muscles of the arm 
Normally, the dye begins to be escreted m from 2 to 6 minutes after in 
travenous administration and m from 5 to 10 mmutes after mtramuscu 
Jar injection, and almost all of it is excreted by thekidnej's mthm 2 hours 
As the unne is secreted, it flows out through the catheters and drops 
into test tubes containing a little sodium hydroxide, 10 per cent ^Vhen 
the alkalinized urine turns reddish, excretion of the dye has begun The 
precise moment and the side on which it first appears should be noted, 
and the appearance time marked on the label of each tube In our 
practice, the dye is always injected intravenously and specimens are 
collected from both sides 10 mmutes after the initial appearance of the 
dye, during which period from 18 to 20 per cent of the drug should be 
excreted if conditions are normal If desired, specimens may becoUected 
at the end of the first and second hours Normally, 40 to 60 per centof 
the drug is excreted during the first hour and SO to 85 per cent over a two 
hour period When this proportion is altered, even though the total 
output of the two-hour period is normal, it gives evidence of renal im 
painnent, especially when the output of the second hour exceeds that of 
the first 

The amount of dye excreted does not correspond to the volume of the 
urine Even though the quantity of liquid be normal, the pjermeabibty 
of the drug may be much diminished in proportion to the intensity of the 
renal damage Though uremia may be impending m nephritis or m the 
puerperal state, the liquid output may still remain normal m volume 
Thi* the esthete/s m tbs taeters raay cause Tstentic^ d 

urine by the kidneys and there may be delay in the appearance of the 
color on this account This factor must always be considered, but the 
total output of each kidnej is the important point rather than the 
appearance tune 

Total Test In the total phthalcm test the patient is given 400 cc 
of water, the bladder emptied 9 minutes later, and 1 cc of phenol 
sulphonphthalem injected intravenoudy or (rarely) intramuscularly 
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Following intravenous administration speamens are collected as 
follows 

First specimen— 20 minutes after injection of d> e 
Second specimen— minutes after injection of d^ e 
Third «pecimen— <0 minutes after injection of d> e 
Fourth spec men — I2o nunutes after injection of d\ e 

Following intramuscular injection, specimens are collected m our 
practice as folloits (the patient being gi\cii 200 cc of water at the time 
each speamen is collected), 

First specimen — 10 minutes after inject on of the d> e 
Second specimen — 30 minutes later 
Third specimen — 30 m nutes bter 
Fourth specimen— 30 minutes bter 
Fifth specimen— 00 minutes bter 

Measuring Oitlfii/l oj Phenolsulphonpkthalein The actual output of 
phenolsulphonphthalein is measured with a Hellige or Duboscq colonm 
eter, or with the con\ement and mexi>cnsive Dunning colorimeter made 
for this purpose This is a senes of tubes conlainmg carefullj estimated 
dilutions of phenolsulphonphthalein The urine specimens arc diluted 
on the basis of 1 cc of phenolsulphonphthalein to 1 000 cc of water 
Smee the return is usuall} too slight to male this dilution practical the 
specimen of unne is diluted to SO or 100 cc and the result then dmded 
b> 20 or 10 as the ca«ie ma> be The specimens are then compared with 
the contents of the colorimeter tubes and the excretion of d>e measured 
therebj An even more exact but more expensne apparatus is that 
known as the Young EUers phthalemometer This has the standard 
dilutions arranged in tubes on the edge of a disc that can be rotated so as 
to bnng each dilution in turn cIo=e to the tube containing the phthalein 
ized urine to be compared 

Methylene-blue Test In this test of Achard and Castaigne a solu 
tion of methylene blue is injected mtramuscularlj and the tune of its 
appearance in the unne noted biormally it should appear in about 30 
minutes but when delayed renal permeability is supposed to have been 
interfered wnth 

Since methylene blue is sometimes excreted as a colorless derivative, 
the use of indigo-carmine in this test has been proposed as a substitute 

Indigo-cannme Test This dye test originated by Voelcker and 
Joseph IS less generally Used than the phenolsulphonphthalein test but 
IS preferable m some renal conditions It is most useful in connection 
with cystoscopic inspection of the bladder ^^^len the bladder is greatlv 
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inflamed, as m unnary tuberculosis, it is sometimes impossible to locate 
the ureteral orifices By watching for the jets of blue unne, one is 
enabled to locate an otbeneise mvTsible openmg Again, when one 
kidney is believed to be functionless, but both ureters are m such a con 
dition that cathetenzation is unwise or impossible, the side of the still 
functioning kidney nia> be determined by noting the appearance of the 
blue unne in the bladder 

This test IS inaccurate for determining the function of a kidney, due 
to the fact that a large portion of normal kidney tissue may surround the 
pelvis, secreting at once a considerable dye when the rest of the kidney 
may be destroyed 

Techmc Four cc of a 4 per cent solution of the dye is injected 
intravenously or into the thigh Following intra\enous injection 
the urine should show blue coloration wnthm 3 to 5 minutes, if 
injected intramuscularly, it should appear withm 10 to IS minutes 
The excretion of the dye may continue long after its initial appearance 
However, complete estimations are not now made by this test, the 
phthalein method being preferred for this purpose 
Phloridzin Test ( Von Mekrtng) 

This test consists m the hypodermic injection of a small quantity of 
phlondzm In health, this substance is transformed into glucose by the 
kidneys In disease this change is more or less interfered with, and the 
amount of glucose recoverable from the unne is taken as an index of the 
secretory power of the kidneys 

Mosenlhal Diet Test Jor Renal Function 
This test was onginally suggested by Hedinger and Schlayer in 1914 
and later elaborated by Jlosenthal 
The unne is collected during the day at two hour intervals, the patient 
partaking of his ordinary diet in the usual amount but taking neither 
food nor fluid hetaeen meals The bladder should be completely evacu 
ated every 2 hours, and the spenmens kept in separate bottles, prop 
erly labeled with the time of voiding 
A time schedule should be given to the patient For example, he 
should be directed to collect the specunens at 8 and 10 a m , noon, 2, 4, 
and 6pm, and 3 hours after the evening meal Any unne passed later 
during the night should be kept and added to the specimen voided in the 
morning which thus would represent the output of 10 or 12 hours 
Under these circumstances the normal response should show a maxi 
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mum speafic gravity of 1 018 or more The specific gravity should v’ar> 
at least 9 points between the highest and the lo\\est readings The 
night urme should be small in amount (}ess than 400 cc ) and of high 
speafic gravit) (1 018 or over) 

Signs of diminished renal function are (f) a ioivenng of the maximal 
speafic gravit> (2) a fixation of the specific gravity (3) a nocturnal 
pol>iina 

This test IS easily emplojed and is of especial value m earlj cases of 
nephritis 

Experimental Polyuria Test (Albarran) 

This test consists esscntiallj in taLing specimens of unne from each 
kidnej while the patient is thirsty and after comparison of the two 
specimens having the patient dnnk a large quantity of water the effect 
upon renal activit> then being noted 
The basic factors of the test are (1) The function of a diseased kidney 
is more uniform than that of a healthy organ and the greater the destruc 
tion of its parench)Tna the less will its functional abilit> var> on different 
occasions (2) If but one kidne> is diseased or if it is more diseased 
than the other when urinat> activity is disturbed the more diseased 
organ will show less functional disturbance than the sound or relatively 
sound one Thus when large quantities of water are ingested a scpa 
rate examination of the urine of each kidney will show that the sound 
or less diseased kidnej is doing more work and is excretmg a larger 
total amount of fluid and solids although the actual percentage of solids 
will be diminished The function of the diseased kidney will on the 
contrary be bttle if at all affected 

Technic The patient must abstain from food and bquids for at 
least 3 hours pnor to commencement of the test The unne is 
thereafter collected from each kidney for one half hour and saved for 
comparison with the speamens taken after the ingestion of flmd At 
the end of the half hour 600 cc of mineral water is drunk by the patient 
after which separate specimens are again collected and compared with 
the first specimens The catheters are left in and the unne collected 
for a period of one and a half hours 
The total amount of unne pas^ should be noted the total quantity 
and concentration of urea and sodium cblonde estimated the freezmg 
point obtamed and if phloridzm has been given the amount of sugar 
estimated 

Normally poljnina appears within the first half hour reaches its 
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maximum during the third half hour, and then rapidly declines The 
total amount of solids remains constant or increases, but the percentage 
decreases in proportion to the polyuria. 

If renal activity is impaired, pol)ruria will be absent or delayed and the 
solid constant unaffected. 

Tests for Output of Urea Nitrogen 

Urea is the chief solid constituent of the urine, as well as the most 
important, both physiologically and pathologically Its nitrogenous 
character is indicated by its chemical formula, which is CO (NHs) 2 . 
Urea forms 80 to 90 per cent of the total nitrogenous output of the kid- 
neys The other nitrogenous constituents are ammonia, creatinine, and 
uric acid The output of urea varies markedly with the fluids as w'ell 
as the diet. 

Quantitative Estimation (Sodium Hypobromite Method). The method 
most commonly employed for the quantitative estimation of urea is the 
sodium hypobromite method It depends upon the fact that urea 
decomposes under the action of sodium hypobromite, with liberation of 
nitrogen, and from the volume of nitrogen thus set free the amount of 
urea can be calculated. The Doremus-Hinds ureometer is commonly 
used for this purpose. 

After rinsing out the larger tube of the apparatus with water, fill it and 
the bulb with a 25 per cent solution of caustic soda Add to this, by 
means of a medicine dropper, 1 cc. of bromine and mix well. This pre- 
pares a fresh solution of sodium bromide with excess of caustic soda, which 
serves to absorb the carbon dioxide set free in the decomposition of the 
urea (When handling bromine, keep an open vessel of ammonia near, 
to neutralize the effect of the irritant fumes ) 

Pour the urine into the smaller tube, and then turn the stop-cock 
so as to let as much urine as desired (usually 1 cc ) run slowly into the 
llSwi? babMes latw exsss\d Ay rfs?, resd cS the 
height of the fluid in the large tube by the gradations upon its sides 
This gives the amount of w’cight of urea in the urine which has been 
added, from which the amount excreted in 24 hours can easily be calcu- 
lated. If the urine contains much more urea than the normal amount, 
it should be diluted 

To avoid handling pure bromine, Ric*’s solution may be used: 

( 1 ) ( 2 ) 

Btomine 31 gm CaasUc soda 100 gm 

Potassium bromide 31 gm Distilled water 250 cc 
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One part of eacli of these solutions and 2 parts of « ater are mued and used for the test 
The bromine solution must be kept in a tightly stop^red bottle othemise it nil! lose its 
strength s ery quicklj 

Urease Method (Marshall) An c\en more accurate test for urea 
IS that dcMsed b) Professor Eli Kcnncrly Marshall Jr , of The Johns 
Hopkins Universitj In thjs test, the urea is changed into ammonium 
carbonate bj the enajTne urease and the ammonia titrated mth one 
tenth normal hydrochloric acid, using methyl orange as an indicator 

Unne Concettirahen Test 

The methods of performing this lest, which is designed to show the 
abilitj of the kidnejs to concentrate unne, var> considerably In gen 
eral, the test is begun wnth an emptj bladder and duids are withheld dur 
ing the entire examination, which usuaU> extends o\er a period of 16 to 
24 hours 

Technic Supper the e\enmg before the test should contam not more 
than 200 cc of fluid Nothing is permuted bj mouth from 6 00 p m 
until 10 00 a m The paUent \oids before retmng, and this specimen is 
discarded Unne speamens are collected at 6 00 S 00, and 10 00 a m 
The time of collection of each specimen is recorded m hours after 6 00 
pm-^e,theS 00am specimen is 14 hours Each specimen is exam 
ined for Nolume and specific gravity 

Normal kidne>s concentrate to 1 020 — as a rule, to 1 025 

Unne Dtluhon Test 

The unne dilution test is designed to measure the power of the kid 
neys to dilute unne 

Technic Keep the patient in bed and withhold breakfast until after 
the test is completed At 7 00 a m the patient voids and the specimen 
is discarded A half hour later he dnnks a large amount of water (1,200 
cc ) No further fluids are allowed Unne specimens are collected, and 
the time recorded, at hour intervals for 4 hours after the first voiding, and 
examined for volume and speafic gravity 

Normal kidneys will excrete the entire amount (1,200 cc ) in 4 hours 
The specific gravitj of one specimen ^ould fall to 1 002 

B Tesis or RrTEvnoN 

Relation of Blood Chemistry to Urinalysis Unnalysis has for its 
pnnaple object the determination of what the kidneys are excreting 
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Blood chemistry tests, on the other hand, are concerned with substances 
i%hich the kidneys have retained They therefore complement the in 
vestigations upon the urine, and m many instances are of ev en greater 
assistance to the urologist In determinmg the extent of renal dysfunction 
than are the older tests of the products of excretion In the diseases 
vv ith which he is primarily concerned the retained products of metabolism 
are usually the determining factors 

Although analysis of the blood for diagnostic purposes is a procedure 
of many years’ standing, it is only recently that the microchemical colon 
metric methods employed in ur)na)>sis have been applied to blood chem 
istry The older methods were unstandanzed and the results of one 
investigator not readilj compared with those of another The introduc- 
tion of microchemical methods made possible the correlation of findings 
from different sources The individual examiner was enabled readily 
to determine the nitrogenous contents of the blood (urea, creatine, 
creatinine, etc ) just as had been previously done for the untie— as well 
as the blood proteins Other tests can now be used to determine blood 
sugar (Galatest) and calcium (Lyman’s), and there are also available 
microchemical methods such as Bloor’s for cholesterol, fats, and lecithin 

The chemical determination of the blood constituents has been made 
practical even for those who do not have ready access to professional 
laboratories, and to the urologist, in particular, its usefulness is such that 
blood estimations should be made a routine of examination ^^^^lIe 
examination of the blood in no wise replaces urinalysis as an aid to 
diagnosis and a practical guide to treatment the blood findings are of 
the greatest value, and the utilization of both urinalysis and blood 
chemistry tests will ordinanly prove of far greater assistance to the 
examiner than the employment of either measure alone 

The first blood test employed in urological work, and the one which 
still remains the most useful, is that for urea nitrogen Of almost equal 
value are the tests for non protein nitrogen, creatinine, chloride, uric 
acid, and carbon dioxide combining power The determination of 
blood sugar is also of value as indicating diabetic tendenaes in urological 
patients although hyperglycemia is an almost universal accompaniment 
of nitrogen retention If high nitrt^en and sugar values are demon 
strated, the measuring of carbon dioxide combining power becomes 
Urgent 

Importance of Blood Fmdmgs m tTroIogical Conditions Prostaiic 
Hypertrophy It is in cases of prostatic hypertrophy, wnth extensive 
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of the damage suffered by the kidneys. In cases ^vhere no definite find- 
ings indicate renal disease but a suspicion of it e-xists, blood chemistry 
vrill usually clear up the uncertainty, or, if the existence of renal disease 
has already been established, the behavior of the unnarj’ system, after 
treatment has been undertaken, can be more satisfactorily v\atched and 
checked in this way than by any other method. 

If but one kidney is affected, blood chemistry uiU not be of great 
service to the surgeon in making his decisions in regard to operation. 
Often when nephrectomy has been performed, the remaining kidney will 
carry on the work of both sides so effectually as to give normal urea and 
non-protein nitrogen findings. 

The blood findings may likewise be misleading in such conditions as 
renal tuberculosis and calculous disease of the kidney Sometimes an 
increase in the nitrogenous waste-products in these cases may suggest 
the presence of bilateral inv’olvement, but again, the blood findings may 
be quite normal even though one kidney has been completely incapaci- 
tated, its fellow having been able to carT>' on the v\ork of both sides 
successfully. Under such circumstances, renal function tests, such as 
the phenolsulphonphthalein or the Indigo-carmine test, are of far greater 
service than blood examination. 

Cysts and Tumors Urea nitrogen is generally but slightly elevated 
in cases of vesical tumor, either benign or malignant WTiere such tu- 
mors have induced considerable urinary obstruction, the findings may be 
similar to those in prostatic conditions Here, also, the demonstration 
of urea nitrogen amounting to more than 30 mgm per 100 CC of blood 
contraindicates operative procedures 

In renal cysts — polycystic kidney in particular — urea-nitrogen reten- 
tion •n'ill usually be found to be considerable, approximating that seen in 
interstitial nephritis. The figures for creatmine retention will always 
be high, relative to those for urea retention In polycj’Stic kidney, 
puncture of the cj'sts may result In a marked lo^vermg of the figures for 
both urea and creatinine, so that it would not do to ■^y that all opera- 
tive procedures are inadvisable in these cases 

Normal Values of Blood Constituents The following are the normal 
values of the more important constituents of the blood for which tests 
are often made . 


Urea nitrogen 
Kon-protem nitrogen 
Creatinine 


12 15 mgin per 100 cc blood 
25-35 mgm per 100 cc blood 
1 2 Stogm pet 100 cc blood 
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Unc aad 
Creatme 
Sugar . 

Serum chlorides 
Plasma chlorides 
Serum calcium 
Serum phosphorus 
Carbon-diondc combming power 


2-3 5 mgm per 100 cc blood 
5-8 mgm per 100 cc blood 
9O-i20 mgm per 100 cc blood 
4SO-SOO mgm per 100 cc blood 
570-820 mgm per 100 cc. blood 
9 S-11 mgm per 100 cc blood 
2 5-3.5 mgm per 100 cc blood 
55-75 cc. per 100 cc plasma 


Tests for Blood Vrea Nttrogm 

Urea nitrogen is largely excreted by the kidneys, its normal relation to 
non-protein nitrogen being about 50 per cent. The normal concentra- 
tion in the blood is 12 to IS mgm per 100 cc of blood Higher values 
indicate impairment of kidney function If this is due to a removable 
obstruction, such as an enlarged prostate or a stone, the high concentra- 
tion of urea in the blood is not necessarily indicative of a fatal termina- 
tion since removal of the obstruction niU often restore normal, or nearly 
normal, function If, however, the high blood urea is due to extensive 
and irreparable bilateral destruction of renal tissue, it is of the gravest 
significance. Also, being of endogenous origin, urea nitrogen is likely 
to show considerable variation in accordance with variations in diet 
Urease Method. (1) For the benefit of those to whom laboratory 
assistance is not readily available, the most frequently employed method 
of testing for blood urea nitrogen is given 
In a test-tube of 50 cc capacity place 1 cc of a 5 per cent jack bean 
urease solution (prepared by the Van Slyke formula and purchasable 
on the market) If activating phosphate solution is not included, 2 
drops of this must be added Two cc of oxalated blood is next added 
and the whole incubated in a beaker of water at 50°C for 15 minutes 
At the expiration of this period, I to 2 cc of amyl alcohol, or 4 to 5 drops 
of pure capryhc alcohol, followed by 4 to 5 cc of saturated sodium carbon- 
ate, is added, the test-tube at once inserted in the ungraduated cylinder 
of the aeration apparatus, the stopper replaced, and the whole aerated 
for a half hour, the air current being slow at first but later as*rapid as the 
apparatus can stand 

(2) A slight variation of this procedure is to place 1 cc of oxalated 
blood in a large test tube, add 8 to 10 drops of caprylic alcohol 
(to prevent bubbling) and a piea of filter paper about 2 cm square, 
previously impregnated with urease The tube is then corked and 
allowed to stand at room temperature for a half hour so as to permit the 
ferment of the urease to digest the urea Into a second similar test- 



58 


dlKICAL TOOLOOY 


tube put 15 cc of a N/lOO solution of HCl, 6 to 8 drops of caprylic 
alcobol, and 1 drop of a 04 per cent alcohol solution of methjl red 
(to act as an indicator) The two test tubes are then adjusted by 
suitable tubing of small bore so that a continuous current of air maj be 
bubbled through the blood, going over from this to pass through the 
acid solution Just before this union of the tubes is effected, 5 to 10 cc 
of a saturated solution of KiCO* is added to the first tube, thus liberat- 
ing the ammonia demed from the action of the urea'll on the urea 
The tube is then quicUj closed and the air current allowed to pass for 
30 mmutes — slowly for 10 minutes, rapidly thereafter The speaal 
aerating apparatus will, of course, be preferable if it can be obtained 
During aerating, the ammonia content is taken up by the N/lOO HCl 
solution, and the amount thus neutralized is detennmed at the end of the 
process by titrating against a similar N/lOO solution of NaOH The 
quantity of HCl thus determined, multiplied by 14, gives the amount 
of urea nitrogen m milligrams per 100 cc of blood 
(3) Still another vanation consists in digesting the blood in the usual 
way, then dilutmg, 1 to 10, with water and the precipitation agents 
Mter filtration, 5 cc of diluted Kessler’s solution is added to the 5 cc 
of filtrate (equivalent to 0 5 cc of blood), and color companson made as 
foUoivs after incubation of the tube, add 13 or 14 vC of water and 2 
cc of a 10 per cent «odium tungstate solution and, while rotating the 
tube, 2 cc of } K sulphuric aad Shake vigorously Whin blood is 
properly coagulated, the color of the coagulum turns from pink to dark 
brown Failure to do this indicates that coagulation is incomplete prob 
ably because too much oTalate has been used The addition of 5 per 
cent sulphuric aad, a drop at a time, shaking between each drop should 
bring about coagulation Filler carefully through a double portion of 
filter paper Into the left hand tube of the colorimeter pipet 5 cc of 
ammonium sulphate or ammonium chlonde solution, containing 0 1 
mgm of nitrogen Dilute with distilled water 2 or 3 cc of modified 
Kessler’s solution (about 5 times) until the volume reaches the 10 cc 
marL If 0 5 mgm to 100 cc ililution is desired dilute to 20 cc with 
distilled water Simultaneously with the addition of the Kessler’s 
solution to the standard, 5 cc of the blood filtrate should be pipetted into 
the nght hand tube of the instrument, to which is added 3 or 4 cc of 
the diluted Kessler’s solution The solution should be perfectl> clear 
Dilution IS now made with distilled water, inverting after each addition, 
imtil the depth of color is identical with the standard (I or 0 5 mgir 
to 100) 
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Calcttlation In the following fonnula 5 represents the standard 
and R the dilution of the unknown 5/100 X R X 200 = milligrams 
of urea N per 100 cc of blood With the 0 5 mgm standard and a 
dilution of 15 cc for the unknown (multiplying by 200 to obtain the 
milligrams of urea mtrogen per 100 cc of blood — 5 cc of the filtrate bemg 
equivalent to 0 5 cc of blood), the result \sould be 0 5/100 X 15 X 
200 = 15 mgm of urea N, that is, the dilution of the unknown gives the 
milligrams of urea nitrogen directly 

Tests for Non Protein Nitrogen 

By non protein mtrogen is indicated the mtrogen constituents of the 
blood which remain after the proteins have been precipitated, namely, 
that present m creatinine, urea, unc aad, and various other components 
As the excretion of non protein nitrogen is earned on largely bj the kid 
neys, any marked increase of these substances m the blood indicates 
impaired renal ef&ciency, although it must be borne m mind that a high 
protein diet may be partl> responsible for such an increase and that an 
alteration m dietary habits \mU not be immediately appreciable in a 
reduction of the values determined m the blood In general, it may be 
assumed that high non protein nitrogen values indicate extensl^e renal 
damage 

The relation existing betv-een nephritis of various types and the non 
protein nitrogen retention demonstrable in the blood is dependent upon 
that existing between the amount of functioning kidney tissue and the 
volume of work it is called upon to do In chronic nephritis, where 
albumin and casts are abundant in the urine, or where the condition has 
advanced to the edematous stage, there is sometimes no increase in non 
protein nitrogen Because of the likelihood of rapid changes, frequent 
urinalyses and blood determinations are imperative The greatest non- 
protem nitrogen retention is found m uremia, yet there is no relation 
between the degree of such retention and the tendeniy to develop uremia 

The estimation of non protein nitrogen is considerably more compli- 
cated than that of urea nitrogen, and for this reason the latter test is much 
more widely used in urology, where a large number of examinations are 
required Smee urea mtrogen and non protein mtrogen figures generally 
parallel each other, and are regarded as having the same significance, the 
test for the latter is usually not made unless the urea nitrogen is elevated 
above 40 mgm per 100 cc of blood Those who have the equipment 
at hand will be able to avail themsdves of standard formulas for mak 
mg the determinations, and their presentation here is unnecessary 
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Tests for Creatinine 

In the later stages of nephritis the creatinine content of the blood is 
markedly mcreased In general, it ma> be stated that the cTcretion of 
this substance is decreased in any pathological condition assoaated with 
nasting of the muscles, and increases in proportion to the return to 
normal catabolism ■^s creatinine is knonm to be of endogenous ongin, 
Its determination ivill give a very fair idea of the stage to n hich the disease 
has advanced The creatinine values must, however always be con 
sidered m relation to the blood urea findings Creatinine in the blood 
IS noticeably increased only when the blood urea nitrogen figures have 
undergone a 100 per cent increase, creatinine estimations are not, there 
fore, usually earned out unless the blood urea nitrogen exceeds 40 ragm 
per 100 cc of blood Myers and Killian noted that in cases where ere 
atinine rose above 5 mgm per 100 cc of blood there was rarely a subse 
quent improvement, all such patients dy ing w uhm a short time , but tv en 
if urea retention were marked, given a relatively low creatmme figure — 
well below 5 mgm per 100 cc of blood — a fair chance for recovery could 
be predicted It is the opinion of these authors that in advanced nephn 
tis blood creatinine estimation is the roost reliable prognostic maneuver 
we po«sess 

Tests for Serum Calaum, [norgamc Phosphorus, and Phosphatase 

The normal serum calaum is 9^ to 11 mgm per 100 cc of blood, the 
normal inorgamc phosphorus, 2 5 to 3 5 mgm per 100 cc of blood This 
calcium phosphorus balance is controlled by the parathy roid glands In 
tumor of the parathy roids there will be a disturbance of the normal cal 
aum phosphorus equilibnum, evidenced by a high blood serum calaum 
and a low blood serum phosphorus With the fall m inorgamc phos- 
phorus, there will be a nse in phosphatase — the enzyme which liberates 
mo^anic phosphorus from organic phosphorus The mcreased calaum 
which the kidneys must remove from the blood frequently results m a 
preapitation of calaum phosphates in the unne, with chronic stone 
formation 

Surgical removal of the parathyroid tumor will restore the output of 
parathyTOid secretion to its normal amount, resulting in a reduction of the 
blood calaum and phosphorus, which, m turn, wtU reduce the excretion 
of these elements m the unne In cases of multiple urinary calcuh or 
chronic stone formation, these tests are of great importance sin(» one may 
thereby determme whether the hthiasis is due to hyperparathyroidism 
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^Vhen calcium, phosphorus, and phosphatase determinations are desu-ed 
from one specimen, it is necessary that two full Wassermann tubes (about 
15 cc ) of coagulated blood be sent to the laboratory Phosphatase 
determinations are reported in terms of umts each of which represents 
sufhaent phosphatase to form from glycerophosphate 1 mgm of inorganic 
phosphorus per 100 cc of blood per hour The normal is 1 5 to 4 units 

Measuring Carhon-Thoxtde Combining Pouer of the Blood 
The normal carbon dioxide combming power of the blood is 55 to 75 
cc per 100 cc of plasma A low percentage indicates a disturbance of 
the aad alkali equilibnum, namely a lowenng of the base, producing the 
symptom complex known as ‘ aadosis ” The kidneys play an important 
part in the separation of acids from the blood to maintain this acid base 
neutrality In diabetes, acidosis may occur irrespective of renal suffi 
ciency Frequently, howe\er, aadosis occurs secondary to renal insuffi 
aency, and in these cases a blood carbon dioxide test gives valuable 
information regarding the eliminatory capacity of the kidneys 
If high nitrogen and blood sugar values are demonstrated, the measur 
mg of carbon dioxide combining power becomes urgent Many urol 
ogists now make repeated blood carbon dioxide exammations routmely 
m cases of unnarj infection or stone when the patient is given large 
amounts of unne acidifying drugs or is kept on an acid ash or aketogemc 
diet o\er a considerable period of time 

Securing Blood for Blood Cbemislry Examination 
The vems usually used for obtaining blood samples are the median 
cephalic and basilic, at the bend of the elbow It is preferable that the 
blood be taken when the patient is fasting, therefore, the specimen is 
usually drawn before breakfast, the patient abstaining from all fruit and 
fruit juices after midnight 

The aixioimt of Wood jeguired /nr the tests vanes Fnr creatinine and 
serum calcium estimations 10 cc of blood is required for each examina 
tion, for calcium, inorganic phosphorus and phosphatase determinations 
on one specimen, IS to 16 cc , for blood sugar, 3 cc , for all other tests, 
about 5 cc Blood for sugar and urea tests is put into tubes containing a 
small amount of sodium oxalate, which is well mixed with the blood to 
prevent clottmg Specimens for blood carbon dioxide examination 
should be taken under oil in special tubes, and the small tube left m the 
large tube when sending the speomen to the laboratory 
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C. Combined Tests of Excretion and Retention 
Amhard's and McLean’s Coeffictents 

Ambard claims to have shown that the elimination of certain sub 
stances is earned on b} the kidnej^ according to definite laws -nhich are 
capable of mathematical eTpression These laws he reduced to a 
mathematical formula known as Ambard s coefTiaent 

The constant ratio between the concentration of urea in the blood 
and the rate of excretion m the unne is determined by the following 
mathematical formula 

Ur 

Couunt (K) - y^DX^X 

Ur — Grams of ttiea par bier of blood 

D •* Grams of urea excreted per 21 bouts. 

W I Weight of iodmdual la lulograms. 

G «• Gnms ot urea per liter of unse 

The Standard concentration of urea m the urine is assumed to be 25 
gm per liter and the standard weight 70 kgm The normal value of 
the coefficient is between 007 and 0 09 If renal function is unpaired, 
and the kidney unable to eliminate in proportion to the concentration 
of urea in the blood, there wall be a nse m the constant in proportion to 
the degree of renal insufficienc> Values of from 0 09 to 0 12 indicate 
slight renal impairment, 013 to 0 2 indicate moderate impairment, 
and above 0 2 severe impairment 

McLean’s modtjicaHon provides an mdex which directly expresses 
the changes in the rate of excretion One hundred represents the nor 
mal finding and corresponds with a value of 0 08 for Amhard’s coeffiaent 
In this country McLean’s index is now more widely used than Ambard’s 
coeffiaent It is expressed as follows 

gia. urea per 24 boun V' gm urea per liter of unne X 8 96 

Index = : 

Wt in kgm. X (gm. urea per liter of blood) 

Technxc The patient is weighed and given 150 to 200 cc of water, 
to secure free excretion of unne One half hour later the bladder is 
emptied completely, b) catheter if necessary The time of evacuation 
IS noted exactly The unne is collected at the end of 72 minutes, t e , 
one twentieth of 24 hours nuity six mmutes after the beginmng of 
the penod, 10 cc of blood is obtained from the vem of the arm, clotting 
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being prevented by the addition of sodium or potassium oxalate, and the 
amoimt of urea determined The patient must take neither food nor 
water during the 72 minute period If any urine is \oided during the 
interval, it must be added to that obtamed at the end of the period All 
urine must be scrupulously preserved and the total quantity accurately 
measured 

The procedure jor determining blood urea is given by Van Slyke and 
Cullen as follows Run 3 cc of oxalated blood into a large test tube 
contaming about 10 cc ammonia free distilled water Add 2 urease 
tablets (pondered) Leave at room temperature for 30 minutes Add 
a teaspoonful of salt, a few drops of foam killer (20 per cent solution of 
rosm in turpentine), and finally 5 cc of a saturated solution of potassium 
carbonate Drive off the ammonia by aspiration into another tube, 
containing 15 cc N/lOO sulphuric aad and 1 drop of aliaann Titrate 
the excess of aad with N/lOO sodium hydroxide 

Each cubic centimeter of acid neutralized indicates 10 mgm of urea 
per 100 cc of blood or 4 67 mgm of urea nitrogen per 100 cc of blood 
In case the blood is one of the rare samples containing over ISO mgm of 
urea per 100 cc , all the acid will be neutralized and it will be necessary 
to repeat the determination, using only 1 cc of blood Fresh blood con 
tains so little ammonia that it may be disregarded The figures ob 
tamed for urea nitrogen may be converted into urea by dividing by the 
factor 0 467 

The amount of urea nitrogen found m normal blood is 12 to IS mgm 
per 100 cc 

The following data are now available the quantity of unne passed 
m 72 minutes multiplied by 20 to give the 24-hour amount, the grams 
of urea per liter of unne, from which may be determined the amount in 
24 hours, the grams of urea per liter of blood, and the patient’s weight 
in kilograms These figures are substituted m the formula 

McLean has shoivn that these findings correspond closely with those 
of the phenolsulphonphthalem test While 100 is taken as representing 
normal he states that the index is usually between 100 and 200, varia 
tions between 80 and 300 being not infrequent m normal persons, that 
an index below 80 is to be considered abnormal, though not necessanly 
senously so, and that in renal disease an index below 50 indicates a 
considerable degree of renal dysfunction He believes that the amoimt 
of damage to the kidney is mcrcasmgly greater as the index is lower and 
tends to approach zero 
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Vrta Clearance Test 

The ^^orL of Van Sl>ke and numerous other mvestigators has demon 
strated that ^vhen the ^olume of urine excreted is fairlj large there is a 
direct proportion between the amount of urea in the blood and the rate 
at which the kidne>'s excrete urea Expressed another waj — the urme 
being abundant, the per minute excretion of urea is equal to the amount 
of urea to be found in a constant \ olume of blood This “blood constant” 
has been figured to be, m an adult of normal size, about 75 cc Note, 
howe\er, that the x olume of unnc must be ‘ fairly large ’ that is the 
direct ratio between the blood urea content and urea excretion by the 
kidnej’s holds good onlj T\hen the amount bemg excreted is above a cer 
tarn limit This limit, which m adults is about 2 cc per rmnute, has been 
called b> Van Sljke and his collaborators the “augmentation hmit ” 
The'e observers noted that when the volume of urme was less than the 
augmentation limit of the individual whose excretion was bemg studied, 
there was a proportionate fall in the urea excretion rate Taking an 
average if the blood urea remaining constant, the volume of urme were 
diminished to one fourth (from 2 to 0 5 cc per minute) the urea excre 
tioQ rate would be cut m half 

^Mien the urme volume output rises above the augmentation limit 
at an> given point the excretion of urea will go on at a maximum rate 
Therefore the urea content of a maximum volume of blood will be 
represented by the output In normal men as we have ahead) 'cen, 
this blood volume is about 7o cc per minute This is known as the 
maximum blood urea clearance a term usuall) shortened to eiroply 
maximum clearance 

B) “maximum clearance” we mean the volume of blood which one 
mmute’s excretion suffices to dear of urea when the urine volume is 
large enough to permit a maximum urea output 

The value of the maximum dearance (Cm) is calculated from the 
ob’^ned urea concentration of the blood (B) and urine (U) and the 
unne volume (\0 m cubic centimeters per minute, usmg the following 
formula Maximum blood urea dearance = Ca, = U\’’/B The con 
centration ratio U/B indicates the number of cubic centimeters of blood 
the urea content of which is represented m 1 cc of urme U/B X V 
therefore, mdicates the number of cubic centimeters of blood represented 
m the urea content of the V cubic centimeters of unne excreted m one 
minute 

Below the augmentation limit the volume of blood (the urea content 
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of ^hich IS represented in one minute’s excretion — that is, the blood 
urea clearance per minute) is not constant On the average, it vanes 
in proportion to the square root of the unne volume Van Slyke and 
his CO %\orkers have developed the following formula, by which the urea 
excretion that would accompany a standard urine \oIume can be cal 
ciliated from the excretion measured with an> other volume below the 
augmentation limit Standard blood urea clearance = Cm " U/BVV 

Standard clearance indicates the volume of blood cleared of urea per 
minute by renal action when the volume of urine is at approximately 
av'erage normal level, that is, 1 cc per minute Jfaking use of the 
abo\e formula, the mean normal level of the standard clearance was 
found to be 54 cc of blood per minute, as compared with the 75 cc 
maximum clearance 

\\Tien the organism is affected wuth disease, both values will \ary in 
approximately the same degree 

Technic of Urea Clearance Test of Renal Efficiency The urme is 
collected in two portions dunng successi\e periods of 1 hour each Blood 
IS drawn at about the middle of the 2 hour interval The unne volume 
IS determined , if the unne lolumeisless than 2 cc the standard clearance 
Is calculated from the blood and unne urea contents and the urine 
volume, if the urine volume exceeds 2 cc per minute, the maximum 
clearance is so calculated In cither case, it will be found most convenient 
to calculate both clearances m terms of percentages of the mean normal 
values 

CUnical Applications of the Test The onset of uremic sjTnptoms 
bears a definite relation to blood urea clearance It has been noted in 
all types of renal disease that whenever the clearance is lowered to 5 per 
cent of normal, uremia regularly supervenes However, it is well known 
that patients who have been demonstrated to have no more than 10 to 15 
per cent of normal clearance, will often live comfortably and without 
anygreat curtailment of the requirements upon their strength and energy 

The relation of cardiac decompensation and insufficient renal function 
w ould seem to rest upon the fact of lessening of the volume of blood pass- 
ing per minute through the kidneys In the same way, m glomerular 
nephritis, the fact that the renal blood vessels have been damaged would 
again appear to be responsible for renal insufficiency by providing a 
lessened flow of blood to the kidneys Van Slyke and his co-workers 
concluded that m the hemorrhagic or glomerular form of Bright's 
disease, or in the degenerative form (nephrosis), the destruction of the 
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glomeruli can be demonstrated to be m proportion to the decrease m 
blood urea clearance The more the glomeruli are injured the less able 
are the kidneys to nd themselves of their burden of urea 
But, on the other hand, the arteriosclerotic tj’pe of Bright’s disease, 
m i\hich there is no extensi\e glomerular damage, will still show a tre 
mendous fall m blood urea clearance, so here this fall in clearance must 
be due to injury sustained b> the renal arterioles 

Cryoscepy 

Crjoscopy is the determination of the freeaing point of a flmd, usually 
blood or unne, as compared wnth the freezing point of distilled water 
Value m Urology Cryoscopy has a distinct though limited value in 
urology The determination of a lowered freezing point of the unne is 
regarded as evidence of molecular concentration 
The method devnsed bj Koran>i in 1894 consl^ts in ascertaining the 
freezmg points of the blood and unne of an individual and, b> corre 
lating the figures thus obtained, drawing certain deductions regarding the 
efficiency of that individual s renal function The introduction of the 
d>e tests turned attention from cr>oscop> as a functional test but it 
still remains a useful diagnostic adjunct 
Determination of the freezing point of a fluid has certain advantages 
over ascertamuig its «pecific gravit> \ much smaller amount of the 
fluid will serve for cryo«cop) than for ascertaining the specific gravity— 
a great advantage when speamens of unne are difficult to secure The 
substances which that fluid holds in suspension influence its specific 
gravity but not its freezing point Even if indigo-carmme has been 
mjected, the freezing point of the unne will not be affected 

Cryoscopy is of most value when employed upon unne separately 
obtained by ureteral catheterization It affords an estimate of the 
amount of unnary solids contamed in solution in the specimen under 
examination, that is, it gives us its molecular concentration If there is 
dysfunction of one kidney, a companson of the molecular concentration 
of both sides will furnish information regarding the ability of the other 
kidney to carry on the work adequately The patient must be inhi bited 
from ingesting fluids for at least 6 hours prior to the apphcation of the 
test, this “desiccation” putting an extra strain upon all functioning renal 
tissue and compelling the good kidney to show its powers of concentra 
tion and whether or not it is able to excrete sufficient unnary solids 
when the ingestion of fluid is temporarily suspended 
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WTien the unne of a patient is to be subjected to cryoscopy, a sample 
of the blood should be exammed at the same tune The normal freez 
ing point of urine is between 0 8°C and 2 0*C , that of blood, between 
0 56°C and 0 SS^C Wide vanatioa from these figures indicates func 
tional disability Repeated cryoscopic examination of the unne and 
blood, especially when done m conjunction with bilateral ureteral 
catheterization, therefore affords a valuable means of determining the 
presence of renal or cardiac disability 
Technic A practical crjoscopy apparatus can be constructed from 
a large jar and a large sized test tube These are arranged similarly to 
the ordinary household ice cream freezer, the jar being filled with ice 
and salt mixture and the tube inserted in the middle and covered to its 
extreme top The urine to be cryoscoped is poured into a smaller test 
tube, tightly stoppered ^ith a rubber stopper perforated to admit the 
thermometer and a wire stirnng tod A special thermometer has been 
devised for this test, its zero point bemg the freezing point of distilled 
water Only a small quantity of unne is needed — just enough to cover 
the mercury m the thermometer 

After the unne has been poured mlo the small tube, it is corked and 
inserted m the larger tube, the purpose bemg to prevent the tube con 
taming the urine from coming in contact with the freezing mixture, as 
this may render the readmgs inexact The stirring wire should be kept 
in gentle motion while the freezing is m process The movements of 
the mercury column should be matched until they cease — cessation in- 
dicating that freezing has been accomplished The mercury will fall 
at first, then rise suddenly, and possibly make other excursions before 
freezing occurs \\Tien it ceases to move, the reading will be the cryo- 
scopic index for that particular specimen of unne 
When the urine from each kidney has been thus tested, a companson 
between the two specimens is made, their individual and relative fimc- 
tional ability being thus ascertained 

T > Erythrocyte SEoatENXAiiON Test Coiuparison of 
SEDO iENrATiON Rate and Begod Cheuistry 
This test, though not concerned with renal function, is included here 
because a comparison of the sedimentation rate and blood chemistry 
IS of considerable importance to the urological diagnostiaan 
The so called sedimentation test consists m observing the time re 
quired for separation of the erythrocytes from the plasma m a given 
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blood speomen which has been rendered non oiagulable and companng 
the rate with the normal standard This test is not specific lor an^ 
particular disease but is regarded as a pecuharly dehcate and accurate 
indication of the presence of an infianunatoiy process anywhere in the 
bodj It males no difference from what part of the bod> the speamen 
IS secured the separation time is the same whether the sample be secured 
directly at the site of inflamm ation or as remote from it as possible 

Though It had long been known that sedimentation is more rapid in 
disease than in health it was not until 1916 — after the practice of citrat 
mg the blood to render it more readily transfused had been established — 
that this fact was used as the basis of a saentific test Fahraeus^ and 
later Linzenmeier studying the blood of pregnant women and others 
suffering from gynecological affections such as p>osalpuu: noted the 
increased speed of sedimentation m patients known to harbor mflam 
matorj lesions By obtaining the a\erage sedimentation time m normal 
women a diagnostic aid of considerable value was soon set up 

Disease^ m which the test has been pro\ed to be of real diagnostic and 
prognostic \alue include tuberculosis pneumonia emp>eina pehic 
inflamm ations acute febnie illnesses acute cholecystitis infectious 
aithntis and Hodgkin s disease The test being non specific it must be 
^ er) carefuUj interpreted and correlated w^th other diagnostic factors 
A normal sedimentation rate does not preclude the presence of disease 
smee m man> diseases the rate is normal An increased sedimentation 
rate on the other hand, is a definite mdication that disease is present 

Various factors such as the protein content and viscositj of the blood, 
and the number and size of the red blood cells inffuence the sedimenta 
tion rate 

Technic There are numerous methods of measuring the sedimentation 
rate now in use \\ e prefer the Westergren techmc as modified b> Ban 
mcL and others of the Alajo Clmic This simple test is performed as 
foDows A tounuquet is applied to the patient s arm and the skin o\er a 
prominent vem is disinfected with lodme and alcohol Five-tenths cc 
of a 3 8 per cent solution of sodium atrate is drawn into a sterile sjunge 
The needle is lien plunged into the vein and 4 5 cc of blood wnthdrawn 
with as httle stasis as possible The svTinge is tilted sev eral times to miT 
the blood and solution After thorough mixing it is emptied into a gla-ss 
receptacle such as a watch glass or a flat dish A 200 rann Westergren 
pipet is then filled to mark 0 with the mixture and the pipet placed in a 
Vestergren block m a stnctly vertical position at room temperature 
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The height of the column of plasma is read at the end of 1 hour and re- 
ported in terms of millimeters of sedimentation in I hour. Twenty mm. 
per hour is the upper limit of normal for die rate according to this technic 
Value of Test in Urinary-tract Diseases. Although originally applied 
in gynecological and obstetrical conditions, there is a growing tendency 
on the part of urologists to utilize the blood sedimentation test as an addi- 
tional confirmation of a diagnotis arrived at by other means and as an aid 
in the prognosis of urinary-tract affections In gonorrheal arthritis, 
epididjonitis, and urethritis, in chronic nephritis, and m the many in- 
fectious conditions dependent upon hypertrophy of the prostate, it has 
been particularly serviceable Comparison of blood chemistry and sedi- 
mentation rate in cases of urinary-tract infection is especially interesting. 
The blood’s unc acad content has long been claimed as an indicator of 
infection, as it is increased proportionally as the severity of the infectious 
process increases Therefore, sedimentation time should be inversely 
proportional to the uric add reading In other words: In a given infec- 
tious process, blood uric aad should be above normal, but sedimentation 
time ^ould be more rapid 

The erythrocyte sedimentation rate has been found to be of particular 
value as an aid in the diagnosis of tuberculosis, and in determining the 
activity and progress of the disease and thus helping in planning proper 
treatment. While not alw ays precisely accurate, the practical value of 
the test is such that it is now a routine procedure in most institutionsand 
clinics spedalizing in the care of tubercular patients 
The applications of this test are continually widening, so that its pro- 
per performance should be a part of the regular technic of urological 
diagnosis 
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CHAPTER IV 


INSTRUMENTAL EXAMINATION 
A Urethral Exploration (with Bougies, Sounds, and FiLn-ORiis) 
Jnslrumenls 

Bulbed bougies, sounds, filiforms and followers, and catheters are the 
instruments customarily employed m manual exploration of the urethra 
Bougies Bougies are solid, flexible instruments made of gum im- 
pregnated woven fabric The bulbed bougies come m various sizes 
and with olivary or acorn tips It is well to have a fairly extensive 
range of sizes in each pattern 

Sounds Sounds are solid metal instruments, straight for females but 
of varying shapes for males, the different curves being merely for the 
purpose of more readily overcoming certain types of obstruction and 
distortion of the urethra Sounds are manufactured m graduated sues, 
ranging from the baby size, No 10 French, to No 36 French They are 
obtainable in sets with a sufficient range of sizes (Nos 16 to 28 French) 
to permit routine employment, as for gradual dilatation of the urethra 
Filiforms A filiform is a fine, wire lihe instrument, properly a bougie, 
to which is usually attached a “follower,” or dilator The fine mstru- 
ment is first passed, effecting entrance in even an apparently occluded 
urethra The more rigid instrument follows in its wake The lower end 
of the filiform is formed like a female thread, to fit over the male thread 
on the metal catheter or sound Filiforms made of whalebone or rub 
berized silk are often more satisfactory than the metal ones 
It IS most important that this instrument be perfectly fitted together 
before it is introduced into the urethra Several sizes of threads are in 
use for attaching the filiforms to their followers There are a French, 
an English, and a German standard, and great care must be taken to 
have the filiforms associated with their proper followers The threads 
should never be forced together, nor should there be used a combma- 
tion in which the threads fit very loosely but still hang together when 
tightened up Should the two parts become separated while m use, it 
might be impossible to retrieve the filiform without recourse to operation 
71 
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The French thread being the smallest in diameter^ is the most useful 
bccau'se it permits a smaller and more graceful!} tapered folloirer 

Preparation for Instrumentation 

The same general precautions against infection and trauma must be 
observed in manual exploration of the urethra as in any surgical pro- 
cedure Instrumentation is required most frequentl} in the presence of 
infection of the unnarj or genital tract but c\ ery care should be taken 
not to carry additional infection from the outside or to convej mfection 
from the lower to a higher part of the tract \cute infection contra 
indicates instrumental exploration 

Preparation of the Patient The external genitalia the urethral 
meatus and its immediate vicinity are cleansed with green soap and 
stenle water followed bj sponging writh an antiseptic (bichloride of 
mercury 1 1 000 oxvc>anide of mcrcurj 1 1000) In the male the 
anterior urethra is irrigated with a mild antiseptic solution such as bone 
acid 2 per cent or ox> cyanide of mercur> 1 6 000 Stenlization of the 
urethra can be satisfactonlj secured b} injecting meroxyl 1 500 In the 
female irngation of the urethra is unnecessaiy 
Some urologists paint the meatus with tincture of metaphen 1 200 
tincture of mefcresin (undiluted) or other antiseptic 
Preparation of the Instruments The two essentials m the preparation 
of the instruments are stenbaaiion and thorough lubrication (with K \ 
jell} stenle oil or sterile gl>cenne) Boding is usually the best means 
of sterilization but formalin cabinets are also satisfactor} Bougies 
require careful handling Inunedialel} after being used they should be 
cleansed with soap and water and immersed in ox}C}anide of mercur} 

1 1 000 for 30 minutes They are then boiled for 2 minutes dned and 
placed m the formaUn cabmet Any longer penod of boQing causes such 
disintegration of the rubber that the instrument is quick]} destro}ed 
Preparation of the Ezammer Stenle gloves are not necessary to pass 
sounds catheters or bougies provided the greatest care is taken to see 
that the part of the instrument entenn^the patient is not contaminated 
by anything unstenle Solid or ngid instniments are easily handled by 
the external end and stenle forceps may be used to grasp the more 
flexible instruments 


Anesttesia 

I\ith thorough lubncation and skilful technic anesthesia xs usually 
unnecessary for ordmary examination of the urethra with sounds bougies 
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or catheters For very nervous persons and those with some local abnor 
mahty that is likely to produce uncommon pam, anesthetization of the 
urethra is frequently necessarj (Urethroscopy, Anesthesia, p 100) 

Technic of Urethral Exploration {^th Sounds, Bougies, Ftltfonns) 

Bulbed bougies of graduated sizes, are used to localize strictures of 
the anterior urethra and estimate their caliber Sounds are used to 
localize strictures of the deep urethra and infiltrations and infectious foci 
of the antenor urethra 

The technic of passing sounds, bougies and fiiliforms is essentially 
similar 

Bougies The patient lies upon his back, with the thighs n ell sepa- 
rated The examiner stands between the patient's thighs or, if more 
convenient, at his left side 

Holding the perns erect between the thumb and forefinger of his left 
hand, the examiner, ivith his right hand, introduces a well lubricated 
No 24 or No 26 French bulbed bougie into the urethra If the urethra 
IS normal, the bulb of the instrument can ordinarily be passed as far 
as the external sphincter with little effort Under steady but gentle 
pressure, the sphincter wall generally relax, permitting passage of the tip 
into the prostatic urethra and, commonly, into the bladder itself Ab 
normalities of the urethra will hinder the free passage of the bulb and 
will impart to the examiner's hand sensations varying from a slight rough 
ness to complete arrest of the instrument Outside palpation of the 
penis on the bulb wU help to determine the extent of the stricture when 
localized 

The utmost gentleness must be employed m passing an instrument 
into the urethra If the resistance to the passage of the bulb is not imme 
diately overcome, the bougie must be wthdrawn and one of smaller 
caliber substituted, and so on until a bougie small enough to pass the 
obstruction is introduced Before the larger bougie is wnthdrawm, the 
distance from the meatus at which its tip is arrested should be care 
fully noted 

Sounds Urethras in which bougies are arrested low down can often 
be penetrated by sounds, which are utilized when the bulbed bougie will 
not pass As the beak of the male sound is curved, the penis must be 
held so that it inclines slightly toward the left, the sound being held so 
that its shaft is parallel to the patient’s left grom The sound should 
be of the same cahber as the bougie which failed to pass, or one size 
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smaller It should be passed \ery gently and slowly upward as far as 
possible WTien the tip reaches the penoscrotal junction the handle 
should be slightly rotated medially which will facilitate passage of the 
tip into the bulbous urethra External pressure behind the scrotum wll 
then help to guide the tip into the membranous urethra and through the 
external sphincter and pressure upon the suspensory ligament will fur 
ther aid its progress through the prostatic urethra and mto the bladder 

If the first sound is successfully passed it should be wnthdrawn and a 
larger one introduced \Mienever the tip is arrested m its passage the 
exact location of the obstruction should be noted before the instrument 
is ivithdraini 

Companson should be made with the findings of physical examination 
palpating upon the sound In this way it is often possible to locate and 
gauge the extent of areas of inflammation strictures and other abnor 
mabties 

Fiiiforms If neither a bougie nor a sound can be passed fihfonns 
must be utilized The extreme delicacy of these instruments demands 
great care m their manipulation Filiforms should ne\er be used in an 
empt> bladder as the flexible shaft may break off if there is no fluid in 
which It can curl up If there is a diverticulum m the urethra the fill 
form may double up m the sac making further passage o! the instrument 
impossible and threatening trauma to the urethral wall or the making 
of a false passage if force is used to advance it The filiform is such a 
useful instrument however that the time and patience necessary to its 
mastenng are well north while 

B Urethral Catheterization 

The urethral catheter in addition to its ordinary practical use may be 
employed in such a way as to give valuable diagnostic information 
Among its more important diagnostic uses are (1) urethral exploration 
(2) obtaining sterile speamens particularly in women (3) determining 
the amount of res dual unne (4) determining the capacity of the bladder 

Types of Uret) rol Calhetcrs 

The most commonly used urethral catheters in the male arc those of 
soft rubber Catheters of woven fabrics (silk linen cotton) are also 
frequently employed Metal catheters are not often used by present 
day urologists 
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In women, metal and glass catheters are m common use ^Vhen the 
latter are employed, extreme care must be exercised to prevent breakage 
The various types of rubber and woven fabric catheters used in men are 
also obtainable in shorter lengths for use in women 

Sizes of TTrethral Catheters The urethral catheters in ordinary use 
range in size from No 10 to No 24 French, but, to meet special condi 
tions, there are catheters as small as No 4 French and as large as 
No 34 French 

Types of Catheter Tips Rubber, latex, and woven fabnc catheters 
(both urethral and ureteral) have various types of tips The solid tip 
(or velvet Up) catheter has a sohd, rounded or conical tip, and usually a 
single, lateral ty e which is close to the tip The hoUow-ttp catheter has 
an eye near the tip, with the lumen extendmg beyond the eye to the end 
of the catheter The hollow tip permits the use of a metal stylet for the 
purpose of stiffening the catheter m cases where insertion is difficult 
Some hollow tip catheters have two, four, or six openmgs for better 
drainage The iohtslle Up catheter has an oblique opening m the tip and 
one or more lateral eyes The open end makes this a particularly useful 
catheter for postoperative renal, ureteral, and penneal drainage, for 
suction drainage through a suprapubic drainage tube, and for irrigating 
the bladder through a suprapubic sinus following removal of the dramage 
tube The hole tn Up catheter has a small opening directly at its tip 
and a lateral eye near the tip Ohve Up catheters have a spherical or 
oval extension at the tip 

Rubber Catheters The most commonly used urethral catheters are 
those of soft red rubber or latex These are of several types The ordi 
nary straight, sohd tip instrument, with the same diameter throughout 
Its length and usually but one eye, is the most commonly used m general 
hospital work, but because it does not permit the use of a stylet, and be 
cause of the poor dramage afforded by the single eye, this type is less 
useful to the urologist than the hollow tip rubber catheter with two, four, 
or SIX lateral e> es There are also straight whistle tip, hole in tip, and 
Robinson hollow tip mstniments, and coud6 shaped soft rubber and semi 
ngid (anode rubber compound) catheters 

Self-retaining Rubber Catheters There are several styles of self 
retaining rubber catheters espeaally designed for use as urethral indwell 
mg catheters, as well as for draining the bladder suprapubically and for 
nephrostomy drainage The Pezzer and Malecot mushroom catheters 
ha\ e expandmg heads which are temjKiranly flattened by the use of a 
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Straight st>Iet, therebj permitting insertion of the catheter ^V^len the 
st> let IS -n ithdraivn, the head again expands, bolding the catheter cecurelj 
in place 

The role> self retaining urethral catheter, noi\ isndelj used for in- 
dwelling catheterization in both males and females, has practically 
supplanted older t>'pes of urethral catheters for preoperati\e and post 
operative drainage The inflatable bag near the tip of the catheter has a 
fluid capacity of from 5 to 30 cc The bag is integral with the outer wall 
of the catheter A No 14 to 18 French catheter tvnth a 5 cc bag is gen 
erally used for female patients, a No 24 French catheter with a 30 cc 
bag for male patients Inflating the bag with 5 cc (or 30 cc ) of stenle 
water, after the catheter has been inserted, anchors the instrument 
securelj m the bladder The absence of adhesiv e tape or other maintain 
ing devices adds much to the comfort of the patient 

Metal Catheters Metal catheters are constructed of silver, nickel, 
or chromium plate Those for u«e m the male are alwa>s made slightly 
curved, the different curves being named in a manner corresponding to 
that of sounds The dangers of catheterization in the male are increased 
when metal catheters are used, and extra caution must be exercised when 
passing them 

Man> metal catheters are fitted at their tips with a male thread ^ that 
a woven filiform may be attached to the end to facilitate the passage of 
the catheter into the bladder 

Woven-fabne Catheters Woven fabric catheters are safer than the 
metal catheters and more ngid than the rubber ones Great technical 
skill IS required in the manufacture of these instruments, and even with 
the best of care their useful bfe is shorter than that of the rubber and 
metal catheters The tube of woven fabric (linen, cotten, or silk) is 
impregnated with a special gum and carefull> dned m an oven Sue 
cessive la>ers of gum, each followed b> a drjnng penod, are then applied 
until 50 or 60 coats hav e been added This insures the proper flexibility 
and smoothness of surface 

\Voven fabnc catheters come m vanous *jhapes There is the round 
tip catheter, re^mbbng the ordmaiy rubber instrument, with the eje at 
one side or with several e>es There are also obve tip cathe»ers These 
maj have one or several curves, but the most common and useful form 
IS the single curve instrument corresponding to the normal curve of the 
male urethra \Vhen bent at an angle, a catheter is termed coude, if 
there is a double bend, it is called btcoudi Such catheters are service 
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able principally in cases of prostatic hypertrophy, when the urethra is 
greatly narrowed and distorted by the enlarged prostate Of use also 
in such cases is the catheter with a long prostatic curve, sometimes called 
the Guyon cune after its designer 

Obturators, or Stylets The introduction of a catheter is facilitated 
if the catheter is stiffened bj the insertion of a wire, called an obturator, 
or stylet The velvet tip whistle tip, and hole in tip catheters do not 
permit the use of a stylet, as its tip would protrude through the eye In 
order to use a stylet, the eye must be at one side and not directly at the 
tip of the catheter, so that the tip of the stylet may pass beyond the ey e, 
temporarily closing it Some of these stylets are curved in venous direc 
tions, in much the same way as sounds, m order to render easier the 
passage of the catheter through a partially occluded or abnormally shaped 
urethra 

A stiff obturator is run into the self retaining catheter to eliminate the 
expanding device while the catheter is being introduced After it is in 
position, the obturator is withdrawn, and the retaining device expands 
so that the catheter cannot slip out 
Though the use of the stiffening devnee makes the introduction of the 
catheter easier, it is also more likely to traumatize an mfiamed urethra, 
and great care must be observed in employing one 

Preparation for CalhelerizaUon 

Preparation of the Patient and Examiner This is the same as for 
urethral exploration wnth bougies and sounds (see p 72) 

Preparation of the Instrumeats All catheters, whether of rubber, 
woven material, metal, or glass, should be boiled after being used Only 
those flexible woven uistruments which are sufficiently well made to 
withstand boiling should be employed 
Metal, glass and soft rubber catheters should be nnsed in running cold 
water after being used, and allowed to remain m a basin of cresol, 2 per 
cent for 1 hour They are then boiled for at least 10 minutes, allowed 
to drain overnight, and when dry, are placed in a formalin cabinet or 
sterilized by steam Sfetal catheters should be carefully inspected for 
nicks or other signs of roughness Hard rubber catheters are not im- 
mersed in cresol solution but are cleansed with soap and water before 
being boiled Woien fabric catheters should be thoroughly cleansed 
with soap and water, care being taken that no particles of foreign sub 
stance cling to the instrument They are then totally immersed m oxy 
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Qanide of mercury, 1 1,000 for IS mmutes, boiled for 1, or at the most, 
2 mmutes, and placed in a formalm cabinet or exposed to steam The 
new latex catheters, made m the United States by the Amencan 
'-Cjstoscope Makers, Inc, can be sterilized 10 mmutes at 240'’F (10 
pounds steam) or 15 mmutes in boHing water, without mjurj 

Repeated laboratory tests have demonstrated to our entire satisfaction 
the eflicac> of stcnlization by formaldehyde \apor The catheters should 
remain in the formalm cabinet at least 2 hours (better still oxemight) 

If steam sterilization is used, the catheters must be exposed to the 
steam for at least an hour 

In drying n oven instruments, it must be unpressed upon the one in 
charge of the sterilizing that each instrument must be kept separate 
from the others while soft— that is, until thoroughly dry 

Dangers of Infection 

Though regarded as one of the commonplaces of urological practice, 
catheterization is m reality a surgical procedure and should be conducted 
with all due precautions as regards asepsis and the a\ oidance of trauma 

Normally, the unne contained m the male bladder is sterile, though 
the anterior urethra has repeatedly been shonn to be the habitat of van 
ous types of bactena In a normal male it is doubtful if organisms can 
ascend the deep urethra and penetrate the bladder without some mecham 
cal aid In the shorter female urethra such spontaneous infection is 
possible The columnar epithehum is peculiarly adapted to resist bac- 
tenal m\asion It is only when one or more gonorrheal infections or, 
rarely, a non specific mfection, has caused it to become smooth and 
pa\emeat like, that this power of resistance is decreased, thus permit 
ting a spontaneous infection of the bladder to take place along the male 
urethra 

In a high percentage of urinary tract infections, the infection is through 
the urethra (ascending infection) The importance of perfect asepsis 
would seem too obvious to require dwelling upon but expenence demon 
strates that despite constant reiteration of this warning there are still 
entirely too many instances of infection resulting from injudiaous or 
careless catheterization 

Technic of Urethral Cathetenzation 

The most important factors in urethral catheterization may be summed 
up m the admonition Take plenty of lime and be exceedingly gentle, haste 
and roughness are alike inexcusable 
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Insertion of the Catheter. The patient lies upon his back, with his 
head and shoulders slightly elevated, the knees flexed, and the thighs 
somewhat separated The examiner stands at the left of the patient 
With his left hand he grasps the penis, drawing it up tovsard the abdo- 
men until It IS perpendicular to the median hne, and holds it so that the 
bps of the meatus are suffiaently separated to admit the tip of the cathe- 
ter Holding the catheter in his right hand, he introduces its tip mto 
the urethra, and presses it gently forward until it has ad\anced as far 
as the bulbous urethra When the e> e of the catheter has passed through 
the internal sphincter and is actually in the bladder, its arrii’al will be 
signalized by sensing that the tip is free and also by the escape of urine 
at the end of the catheter If doubt exists, a little fluid ma> be injected 
through the catheter with a syringe If the fluid runs mto the bladder, 
it will usually return through the depressed catheter If the fluid does 
not return through the end of the depressed catheter, and does not remain 
in the bladder but runs out of the meatus alongside the catheter, it indi 
cates that the curved portion of (he urethra has not been passed and that 
the compressor urethrae muscle has not relaxed 

In cathetenzing bladders, whether normal or diseased, it must be 
remembered that the bladder empties by the approximation of the 
anterior to the posterior wall and the rising of the floor and lowering of 
the dome in such a way as to form a Y shaped figure in section when 
the bladder is empty Therefore, if the catheter is introduced too far 
into the bladder, its eye is likel> to be obstructed by a collapse of the 
walls over its tip By withdrawing the catheter shghtly when this occurs, 
more fluid may be obtained from the incompletely emptied viscus A 
good plan in evacuating the bladder is to withdraw the catheter slowly 
as the fluid flows out, the eye being thus kept clear of the contract 
mg walls 

Diseased conditions often make the introduction of a catheter diffi 
cult, if not impossible The eye of the mstrument may be occluded by 
clots, shreds of tissue, mucus or even calculi, or a sudden involuntary 
contraction may occur, which wnll dislodge the catheter and force it 
hack into the urethra outside the vesical sphincter With a toneless 
bladder it may be necessary to exert slight pressure upon the hypo 
gastnum The extent of its contractile power can be fairly well gauged 
by observing the stream of urme as it flows irom the end of the catheter, 
a steady, curved stream indicating that the bladder tone is still good 

Catheterization of the female will usually be found a much simpler 
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procedure, although greater difficulty maj be eipenenced in mamtzin 
ing asepsis because of the likelihood of pathogenic organisms infecting 
the meatus from the ^mha 

Shape of the Catheter The shape of the catheter used in urethral 
catheterization is important If it is to enter the bladder properly the 
catheter after passing the bulbomembranous junction must correspond 
in shape to the curv e at this point The metal and some of the wo% en 
fabnc instruments come already cur\ed either following the normal cur\ e 
of the Urethra or shaped to conform to an> possible deviation from the 
normal curve such as might be caused by prostatic h>'pertroph> The 
straight flexible instruments can be made to assume the proper shape 
b} pressure upon the urethra in its curved pwrtion •Vs the pendulous 
part of the urethra is straight from the meatus to the bulbomembranous 
jimction a straight instrument if flexible will penetrate as far as this 
point But when the bulbomembranous )vnction has been passed a 
fixed canal is encountered and considerable dexterit> is now required to 
avoid irritation to the urethral mucosa and injur> to the postenor wall 
of the bladder as a result of pushing the tip too far back into the viscus 

Neurotic individuals are likely to exhibit sensitive points in the ante 
nor urethra even if httle or no organic disturbance exists Anesthetiza 
tion may sometimes be necessary but can u6uall> be dispensed with 
after the first successful insertion of the instrument Ordinanlv pain 
can be minimized b> the generous use of lubneant passing the instru 
ment slowl> and b) grasping the perns and extending the urethra at 
the same time making penneal pressure on the bulbomembranous junc 
tion This will make less acute the angle formed bj the junction of the 
pendulous and fixed portions ofthe urethra 

Even if no actual stneture exists a contraction of the sphmeter 
urethrae muscle maj offer resistance to a straight mstrument that has 
penetrated easil> to the bulbomembranous junction Neurotic indi 
viduals or those on whom the catheter is passed for the firet tune are 
more apt to present this difficult> B> elongating and depressing the 
perns so as “lift ■aii4\»y •roalang^ii^pennea’i pressure 

even a straight instrument can usuallj be made to pass Care must be 
taken not to exert too much pressure and to direct the tip properlj 
The floor of the urethra at the bulbomembranous junction is the area 
most hkel> to be traumatized Whether the instrument be straight or 
curved one must be careful to keep dose to the roof of the urethra until 
It has entered the curved portion pushing forward with a slow ghding 
movement 
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Use of Erect Position If diJEBculty is experienced in passing a cathe 
ter with the patient in the usual dorsal position, it may sometimes be 
overcome by haMng him assume the erect posture This is particularly 
true m two classes of patients those subject to spasm of the compressor 
urethrae muscle and those presenting a pocket, or diverticulum, at the 
bulbomembranous junction 

When a diverticulum is present at the bulbomembranous junction, 
depressing the handle of the instrument seems to engage it in the pocket 
instead of directing it into the fixed portion of the curved urethra If, 
\shile the handle is depressed, the instrument is pulled outward for a 
quarter of an inch, very gently, so that the beak comes up a little more 
on the roof of the urethra, and the handle is again depressed, the beak 
will frequently enter the curved canal Pressure by the fingers of the 
left hand on the perineum over the beak is also helpful Similar diffi 
culties are sometimes encountered m old men, m whom the urethra 
exhibits a tendency to sag at the bulb Urethrography is now routinely 
employed by us m doubtful cases 

DelermtnoUon of Restduol Vnnt 

^Vhen there is reason to suspect that the bladder is being incompletely 
emptied, measures should be taken to determine exactly the amount of 
the residual urine This is accomplished by having the patient void his 
urme, and when he has passed all that he can, immediately passing a 
catheter to draw off any urine which has not been expelled by voluntary 
effort If only a few drams are obtained, it will in dicat&ThaL-there is 
little if any retention, but if the amount withdra%vn is in high proportion 
to the normal urine content of a person the size and age of the subject 
under examination, it shows that there is marked retention — the degree 
being in direct proportion to the quantity of urine which cannot be 
voluntarily expelled 

A fairly accurate estimate of the amount of residual unne can be 
made, after intravenous or oral administration of skiodan or neo-iopax, 
by X ray examination of the bladder after the patient has voided all that 
he can (Excretion Urography as a Measure of Residual Unne, p 17 1) 
Measiiremenl of Bladder Pressure (Cystometry) 

The simultaneous measurement of the intravesical pressure and the 
total fluid content of the bladder, accomphshed by means of a cystometer, 
IS the most exact method we possess of estimating the functional ability 
of the detrusor vesicae Cystometrograms are of great importance in 
differential diagnosis, permitting us to distmguish betv een vesical irregu 
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laritics of medunical origin, as demonstrated by the cystoscope, and 
those of neurogenic origin, as recorded by the cystometer. 

The procedure, its uses, and the interpretation of cystometrograms 
are discussed more fulh' in the section on Ph^'siology of the Bladder 
(Cystometrj', p 978). 



Fic 1 Lowsley Hunt cj-stometer (Top) The cystometer m detail (Bottom) Showing 
the set up 

Various cystometers have been de\Tsed, including those of Rose, 
Ikluschat and Johnson, Simons, Munro, Weyrauth, Lewis, and Macken- 
zie and Beck 

Lowsley-Himt Cystometer. The Lowsley-Hunt cystometer (Fig 1) 
eliminates several of the objections attaching to the older instruments 
It is smaller and more compact, and can be readily incorporated into 
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the routine set up for urological examination, needing only to be placed 
in the irrigating circuit There is no air in the system between the 
registering device and the bladder, an important factor in the obtaining 
of accurate results, since this “air cushion,” common to most cystometers, 
absorbs short, umnaintamed increases of vesical pressure, which are not, 
therefore, recorded by the cystomeler 

The cystometer is essentially a cast cylinder with a closed bottom and 
a glass face It is divided into two compartments one of which is water 
tight and holds the mechanism for recording the pressure in the second 
compartment on the dividmg diaphragm This pressure is registered 
by the needle on the dial, and is measured m millimeters of mercuw 
The second compartment is hollow and has an miet and an outlet spigot, 
the inlet spigot having a valve for controlling the inflow The mechan- 
ism IS so protected that the entire instrument can be immersed m stenliz 
ing solution 

The method of applying the cystometer is very simple The patient 
IS placed on an examining tabfe, a woven silk catheter introduced, and 
the bladder emptied The outlet of the cystometer is connected by a 
rubber tube to the catheter, and the cystometer is placed on the patient’s 
abdomen over the pubis The inlet is connected to the rubber tubing 
from an ordinary imgatmg bottle The fluid is then allowed to fill the 
bladder at the desired rate After each 25 cc of fluid injected, the 
inlet is closed and the vesical pressure recorded The patient is re 
quested to inform the operator of any sense of fulness, desire to void, 
pain or other abnormal sensations When properly charted, these 
readmgs form a graph which accurately reveals the functional ability 
of the detrusor musculature 

If it is desired to combine cystometry with cystoscopy, it is necessary 
merely to place the cystometer in the irngating circuit If a slow , con 
tmuous filling of the bladder is desired, an ordinary Murphy dnp may be 
placed in the circuit just below the imgating bottle The rate of inflow 
is controlled at the Murphy drip and the inflow valve of the cystometer 
IS left open The intravesical pressure is registered on the dial con 
tinuously and changes are recorded as they occur 

C Ureteral Catheterization 

The information yielded by the ureteral catheter is of primary irapor 
tance in renal diagnosis No examination of the upper urmary tract is 
complete without it Ureteral catheterization is a development of cys 
toscopy and is discussed m its relation to that subject, on page 118 In 
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View of its importance m urological diagnosis however, a more detailed 
discussion of its u«es and technic is appropriate here 

In the earl> dajs of ureteral cathetenzation the procedure was looked 
upon as dangerous except in the hands of experts as well as more or less 
uncertain in its results, but improved instruments and greatly increased 
skill m their manipulation have largelj done a^taj with these objections 
and ureteral catheterization is today an essential and routine examination 
of the upper tract It is now considered safe to catheterize the ureters 
if the bladder is sound and if strict asepsis is maintained though extreme 
care must always be exercised when the tip of the catheter reaches the 
mal peUns for too great force may bruise the tissues suffiaentlv to cause 
more or less senous bleeding 

Types oj Ureteral Catheters 

Sues of Ureteral Catheters Ordinary ureteral catheters vary in size 
from No 3toNo lOTrench Nos 6 and 7 Trench being the sizes most 
frequently used 

Types of Ureteral Catheters Lreteral catheters must be so con 
structed as to be capable of repeated sterilization Those usually 
employed are long flexible hollow tubes made of woven silk covered 
with shellac and have a solid plainly rounded tip One or sometimes 
twoeyes near the tip and an opening at the other end of the instrument, 
permit the passage of unne from the renal pelvis or the ureter through 
the lumen of the catheter to the container placed at the open end Ure 
teral catheters are al'o whistle tipped olive tipped or filiform tipped — 
that is much tapered and narrowed at the end 

Ureteral catheters may be either plain or x ray opaque The latter 
are made by impregnating the layers of fabnc with bismuth salts or other 
substances designed to render them opaque to the roentgen rays Such 
a catheter when passed up the ureter is plainly delineated on the x ray 
film revealing the exact course and position of the ureter 

Ureteral catheters are usually divided into centimeter lengths by marks 
on their outer surface thus enabling the rystoscopist to tell at a glance 
just how far the catheter has advanced up the ureter toward the 
renal pelvis 

11 ax bulbed catheters are used for detecting stones m the ureter the 
rough surface of the stone making scratches on the wax as the catheter 
tip is forced past the concretion This is a positive means of locating 
ureteral calculi 

Garceau catheters are useful for dilating the lower end of the ureter to 
permit passage of a stone They are also serviceable in pyelography 
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and renal function tests, as they prevent the escape of fluid between the 
catheter and the ureteral ■nail For about t\\o thirds of their length 
Garceau catheters are large Thej then taper toa uhzstle tip Directly 
behind the tip are two eyes, one on each side The diameter of this 
catheter therefore \anes considerably, being much less just behind the 
tip than at the point where the instrument begins to taper The scale 
Size howe\er, is indicated by the diameter of the lumen at its widest 
point — that is, where the tapenng begins Thus although it may be 
only No 5 French at the tip, it will be designated as No 11 or 13 French 
if that is its diameter at its mdest point 

Blasucci catheters are filiform tipped to faahtate their passage through 
a stricture or past a stone 

Stylets Ureteral cathetenzation sometimes fails because the cathe 
ters are not sufficiently rigid It is therefore well to have at hand some 
properly sterilized wire stylets The stylets usually supplied with the 
catheters by the manufacturer should be sa%ed Stylets cannot, of 
course, be used with whistle tip catheters 

Uses oj Ureteral Calhelertzalion 

Ureteral catheterization by means of the indirect cystoscope permits 
the employment of synchronous bilateral ureteral catheterization, thus 
putting at our disposal the great diagnostic aid afforded by the simul 
taneous collection of urine from each kidney and the application of those 
bacteriological, chemical microscopic and functional tests which are now 
regarded as indispensable to the fully established diagnosis 

Cathetenzation of the ureters is not of course, necessary m all cases 
On the other hand, the e\idence gathered by a careful cathetenzation 
of both sides may be just the missing link m the chain of evidence wnth 
out which the diagnosis cannot be established Its greatest usefulness 
IS in locating hematunc and pyogenic affections of the kidney Stnc 
ture and ureteral calculi may also be detected by this means Not the 
least of its uses is the determination of an absolute negative so far as 
the existence of kidney disease is concerned The presumptive evidence 
will usually indicate whether or not investigation of the upper tract is 
necessary, but in cases of doubt it is better to perform the examination 
than to postpone or omit it 

The chief uses of ureteral cathetenzation may be summarized as 
follows 

(1) It permits separate study of the unne from each kidney 

(2) It makes possible the estimation of relative function, as well as 
the complete loss of function of either kidney 
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(3) ^\^len hjdronephrosis or pjonqihrosis is present, ureteral cathe 
tenzation not onlj enables one to establish this fact but also permits a 
fair estimate of the size of the renal pelvis B> injecting fluid until the 
pelvis 15 distended to its maximum and then withdraiving it and mcasur 
ing the recovered fluid, accurate data regarding the capaat> of the pelvis 
ma> be obtained 

(4) It serves to detect stricture or stone in the ureter 

(5) The ureteral catheter serves as a passageway for therapeutic 
irrigations and injections The mere insertion of the catheter is often 
sufficient to stimulate an inactive Ijdoey so that secretion is resumed in 
response to the pelvic lavage rrequentl> the catheter serves to dilate 
a stricture or to make possible the passage of unne which has been 
obstructed by a calculus neoplastic growth, etc 

(6) In pjelo-ureterography the ureteral catheter conveys the opaque 
medium 

(7) Left in position, after being filled with an opaque solution, it 
enables the examiner to differentiate external concretions and phleboliths 
from calculi located within the ureter 

Preparation for Ureteral Cothetcnzation 

Preparation of the Patient This is described under Cystoscopy 
(p 113) 

Preparation of Catheters Ureteral catheters because of their length 
and narrow lumen, are more difficult to dean than the shorter and larger 
urethral instruments They should be thoroughly washed in warm, 
soapy water, and the water forced through them with a ureteral sjnnge, 
immediately after bents used for if blood or other foreign material once 
becomes adherent to the inner surface its removal will be difficult if 
Qot impossible WTien thoroughly deansed, the catheter is placed m a 
^11 glass jar filled with o^cyanide of mercurj 1 1000 and the solution 
»iphoned through it by suction for at least 20 minutes one end of the 
catheter being m the fluid and the remainder draining over the edge of 
the jar When the catheter is draming freel> cold sterile water is forced 
tfirougfi It, tbffowecf 6y tfie application of air The catfieters are tfien 
wrapped in a towel, allowed to dram owmight, and, when dry are 
placed in the formalin cabinet, stjlets being first run through them to 
make sure their lumma are clear 

Another method of cleaning and sterilizing ureteral catheters is to 
wash them well m soapy water, siphon oxycjamde of mercur> , 1 I 000 
through them for 30 minutes, nnse m cold water, and boil them for I 
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mtnule The American Cystoscope Makers’ latex catheters, can be 
boiled for IS minutes Stylets, that have been sterilized by boding for 
10 mmutes, are inserted mto the catheters, which are then placed in 
glass cotton stoppered tubes that have been autoclaved for 30 minutes 

Techntc af Ureteral Cathetenzation 

No matter what cystoscope is used, certain cardinal principles are 
observed m ureteral catheterization The method followed by us is 
described under Cystoscopy (p 118) 

D Urethroscopy 

Visual mspection of the urethra occupies a prominent place in uro- 
logical diagnosis, and is a very useful procedure, particularly when per- 
formed with one of our improved modem urethroscopes 

Inslrutnenls 

Types of Instruments There are various types of instruments for 
visual examination of the urethra Ettdoseopes are straight tubes, open 
at both ends some of them carrying the light at the inner end, while 
others have the light at the outer end They are particularly useful 
for topical applications and treatments, in both men and 'nomen Ure 
ikroscopes differ from endoscopes in bemg closed and in using water or 
air inflation They give a far more extensive and detailed picture of the 
urethra than is obtainable through the endoscope, and are particularly 
adapted for examination and treatment of the posterior urethra They 
are absolutely essential for complete urological diagnosis and treatment 
Cyslo-itrethroscopes as the term implies, are instruments for the examine 
tion and treatment of both the urethra and bladder 

The older mstruments utilized reflected light for illumination, vision 
being direct and with the naked eye Improvements in lens systems 
have revolutionized the structure of urethroscopes, and we now have a 
number of excellent instruments for visualizatioa of the urethra 

Keily Esdcscffpic Tube Jnstrumsats of fio endusccp/c tj'pe, thuugh 
not so popular as those equipped xvith lenses, for certain purposes offer 
advantages not afforded by the more complicated mstruments They 
are particularly valuable for treatment of the deep urethra, vesical neck, 
and trigone in the female 

The best known endoscopic tube is that of Kelly, which consists of a 
set of various sized tubes applicable to the female urethra The patient 
IS placed in the genupectoral poation, so that as soon as the instrument 
penetrates the urethra the bladder is distended by air By means of a 
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reflector, e'^temal illumination is cast up the tube, enabling the ureteral 
Orifices to be located and catheters inserted directly without touchmg 
the ^eslcaI vrall 

The chief di'=ad\antagcs of the instrument are the high degree of pro 
ficiency on the part of the operator which it requires, the extremely 
fatiguing position which the patient must assume throughout the exami 
nation, and the fact that it is applicable onl> to females Its advantages, 
however, more than overbalance its drawbacks ^\^len local appbcations 
to the bladder must be made, the larger tube which can be employed 
greatly simplifies this procedure, cleansing of the ureteral orifice before 
insertion of the catheter, when necessary, can be readil> accomplished, 
the catheter can be inserted directlj into the orifice without touching a 
presumablj infected bladder wall, the larger tubes afford better access 
for the removal of foreign bodies, dilatation of the ureters and other 
minor operations, and last, but by no means least m importance, is the 
ease wnth which the simply constructed tubes can be adequatel> sterilized 

Elsner-Braaseh Endoscope An endoscopic tube applicable to male 
patients is that devised by Eisner and subsequently modified by Braasch, 
of the Mayo Clinic, so that it is now known as the Eisner Braasch instru 
ment The device consists of a sheath the beak of which carries a lamp 
Two canals lie in the floor of this hollow tube which is inserted in the 
bladder with an obturator m place WTien the mstniment is in position, 
the obturator is withdrawn and the lower end of the tube shut off by a 
glass window, after which air or water is introduced to distend the 
bladder After the bladder is illuminated, the ureteral openings are 
easily located, and the ureteral catheter can be passed through the canal 
provnded for this purpose 

The usefulness of this instrument is limited its large caliber and 
long beak being objectionable m many types of work Nevertheless, 
because of its large endoscopic tube, it gives to those treating male 
patients many of the advantages which the Kelly instrument provides 
for the gynecologists 

McCarthy Observation and Operating Cysto-urethroscope This m 
strument, first demonstrated to the profession in 1923, permits of direct 
ureteral catheterization without deflection and enables one to carry on 
intravesical and intrauretbral operative roarupulations with ngid appb 
ances the while visualizing the distal end of these instruments with great 
precision 

The lamp is placed at the extreme end of the telescope The objective 
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system consists of a double acting pnsm, faavmg one surface at an angle 
of 20 degrees from the axis and another surface at 5 degrees The 
sheath is straight, with the \esical end cut obliquely to permit better 
visualization The sheaths are of varying caliber and type one, a 
single oval tube the others consisting of two tubes — a large or main 
tube, to the upper w all of which a tunneled sheath is soldered, the upper 
and smaller tube carrying the telescopic apparatus There are two ter 
minal openings — the shorter tube admitting operative appliances, the 
longer being the carrier for telescope and lamp The eye piece is far 
enough from the cystoscope proper to gi\e a working space of about 5 cm 
The manipulation of this instrument is eTtremel> simple The sheath 
permits the introduction of such straight, ngid instruments as forceps, 


I 




Fio 2 Butterfield double catheiem ng cb Wren 8 cjsto urethroscope 

scissors and bougies The telescope is adjustable to sheaths of varying 
calibers and lengths 

This instrument is intended by its designer to ser%e as a direct observa 
tion instrument for the bladder and as an operating instrument for the 
urethra, trigone, and ureters It permits, in both male and female, 
the insertion of the wax tipped catheter In the female, it permits the 
operative intraurethral and intraxesical manipulations made possible b> 
the K.ehy type of female endoscope ■without plaong the patient in the 
fatiguing position required by the latter instrument 
Butterfield Double-cathetenzmg Children’s Cysto-urethroscope 
While quite conventional m its general outlines this instrument 
^Fig 2), designed by Dr Paul M Butterfield, is distinguished from the 
more widely used adult instruments by many details which are necessary 
for its adaptation to the smaller anatomical structures 

The sheath is of the convex type, 4^ inches in working length and of 
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No IS-French caliber The lamp is housed somewhat back from the 
beak, parallel to the axis of the sheath and immediately adjacent to the 
aperture for the objective lens of the telescope Its location permits 
direct illumination of the field, making possible precise examination of 
the verumontanum, sphincters, and all parts of the urethra A second 
aperture, separated bj a bridge from the first, provides an exit for the 
catheters, this bridge inclines downward from the catheter aperture and 
serves as a fixed deflector 

The instrument accommodates two No 4-French catheters or elec 
trodes, with space for irrigation, and has a removable telescope Con 
stant irrigation can be maintained through the stop cocks on the sheath 

With this instrument one may cathetenze both ureters of a child of 
either sex It can also be used for fulguration and other small operative 
procedures 

Butterfield Female Urethroscope and Infant Vagmoscope This 
mstrument is convenient and effective for examination of the entire 
female urethra, as well as the anterior portion of the male canal WTien 
used in the vagina, a large rubber disc is employed to seal the vTigmal 
vault for v\ater distention 

The instrument is m the form of a straight sheath oval in cross section 
with a working length of 34 inches and a caliber of No 18 French 
(Figs 3 to 6 ) A McCarthj foroblique telescope, fij inches in over all 
length, IS used with a fixed deflector for directing a flexible electrode or 
catheter A single electrode or catheter channel is provided, to accom 
modate a small cuttmg loop, fulgurating electrode or a No 6 catheter 
Stop cocks are provided for contmuous irngation The telescope is 
removable from the sheath Ease of manipulation is enhanced by the 
shortness of the mstrument and by the fact that no obturator is necessary 
for its mtroduction 

Its use IS especially indicated in cases of gonorrheal endocervncitis in 
mfants and children The short telescope affords a visual field of unusual 
size and bnlhancy, and permits more precise study and treatment of 
pathological conditions, such as cysts, polyps and papillomatous masses 
In the adult male, the mstrument maj he used for fulguration of mfected 
glands of the anterior urethra 

Lowsley Forward-looking Urethroscope The Lowslej fonvard 
lookmg urethroscope was designed to fill a long felt need for a urethro- 
scope with a forward lookmg lens system, which, with water or air dis 
tention, would permit good vasualizahon of the entire circumference of 
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the urethra in one field, an^ would, at the same time, allow the carrying 
out of direct instrumentation and application of treatment.to the urethra. 

The instrument consists of a metal sheath 14 cm. long and No. 28- 
French in diameter, supplied with a water-cock for the purpose of intro- 
ducing water for distention and with a screw-expanding obturator which 
extends beyond the end of the sheath and facilitates its passage into and 
through the urethra. 



Fig 3 Butterfield female urethroscope and infant vaginoscope. (1) Instrument as- 
sembled, with electrode (seen from side) (2, 3) Loop electrode (4) Outer sheath (5) 
XJrethroscopewithforobliquelensandlamp (6) Instnuneot as seen from below, with water 

03 ^ 

The telescope is of the McCarthy foroblique pattern, but differs in 
that the lamp is placed beside the objective Jens of the telescope and 
extends only 5 mm beyond it, thus affording an exceptionally good 
illumination for the urethra. By changing the lamp’s position, objects 
lying between the lamp and the objective lens are admirably illuminated. 
The room sacrificed by placing the lamp beside the telescope is compen- 
sated for by combining the lamp-carrier with an irrigating channel. 
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thereby reserving in the lumen of the tube the largest possible space for 
operative instruments 

This urethroscope makes possible a thorough inspection of the mucosa 
of the entire urethra and detection of ulcerations congested spots, small 
abscesses, or other pathological changes It affords an excellent vnew 
of the verumontanum, together xnth the orifices of the utricle and ejacu 
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Fio 4 Butterfield female urethroscope and infant \ 851 noscope (1) The urethrosCope 
has been inserted into the sagina of a child and the electrode is being applied to infected 
cerwcaJ glands (2 3 4) Lrethroscopic siews of the cemx 

lator> ducts Cathetenzation of the ejaculatory ducts ma> be easily 
carried out and the ducts, ampuUae of the vasa dcferentia, and even the 
epididymes may be outlined by the injection of a shadow -casting medium 
Ulcerations and other pathological conditions ma> be treated by fulgura 
tion, with water as a medium, or bj the application of medicaments on a 
speaal flexible holder 
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The instnunent is especially useful in penetrating otherwise impervious 
strictures of the urethra Under direct vision, with a water distended 
urethra, a bougie as large as No lO-French may be inserted into the 
occluded channel and the tight stricture dilated, thereby eliminating the 
uncertain and time-consuming method of passing numerous small bougies 



Fig 5 Butterfield female urethroscope and infant vaginoscope Removing papillomatous 
masses in the urethra 


into the urethra in the hope that one of them ultimately may enter the 
small aperture 

It IS possible to obtain a perfect picture of congenital valves with this 
urethroscope because one looks forward and obliquely through the end 
of the tube and not through the side This accurate observation makes 
it possible to determine whether such valves should be treated by simple 
fulguration, dilatation, or by removal with the resector It also affords 
an excellent view of the vesical orifice by making visible the entire drcum- 
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ference without rotating the instrument Intrusions may be diagnosed 
qmckly and accurately, and small projections on the posterior wall ful- 
gurated or removed with the resector 

If lesions are present in any part of the lower urinar>’ tract to which 
massive applications of a cauterking or soothing soluUon are indicated, 



Fis 6 Butterfield hmaie urethroscope and in&nt xagicoscope FuJguiatuig an infected 
gland in the antenor urethia of the male 


the inner unit of the instrument maj be removed and the necessary 
treatment applied 

Lowsley-Peterson Universal Urethroscope. This instrument (Figs. 7 
to 10), although designed for posterior urethral work, particularly cathe- 
terization of the ejaculatory ducts, gives good service in anterior ure- 
throscopj* (including coagulation of infected glands), fulguration of 
pclj^is in the posterior urethra and on the bladder floor, and unilateral 
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or bilateral ureteral catheterization and renal pelvic lavage It incorpo- 
rates a new idea, namely, having the entire assembly of telescope, light- 
carriers, and guides rotatable within the sheath 
The urethroscope is of 24-French caKber, round, and slightly longer 
than the usual urethroscope The obturator is of the deflectible beak 
type, the position of the beak being controlled by the knurled knob on 
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Fic 7 Lottslej rctersonuniveisaluretbroscope Theobturalorjsplacedmtheshcalhand 
Its tip deflected by tunung the knuried knob of tbe faandte Tbe instnunent is passed into 
the bladder and inverted as one i^ould pass a concave cystoscope for esammauoa of the 
tngone The obturator is then straightened and xiithdiann, and Lght and ^^ater connections 
made The sheath should be permitted to fill mtb water before the telescopic umt is inserted 
Before inseitioa, the telescope should be adjusted so that a small sector of the sheath remains 
visiUe at from 10 to 12 o’clock, vritb the cable connectiog post at 6 o’clock 

the handle The sheath is beveled at its distal end to increase the size 
of the field and provide a canopy for the verumontanum The telescope 
is of the direct-vision t5T)e and adjustable in position Tbe light- 
carrier and catheter guides form one unit with the telescope, the entire 
assembly being rotatable in the sheath by means of a collar 
Two tubular guides of No 5 French capacity run along the light- 
carrier. The external ends of the guides are long and sufficiently curved 
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to keep the catheters aua> from the examiner’s face The internal ends 
are shorter than the hght earner and are not provided mth special 
deflectors, the direction of the catheters being given b> the position and 
pointing of the instrument 

Other Urethroscopic Instruments Other present day mstruments for 
visualiaation and treatment of the urethra are those of Hugh H Young, 
Squier, Chet\\ood, Ballenger, and McCarthy’s foroblique panendoscope 




Fig 8 Lowsle> Peter'on un^ersal urtthn>»cope Obsrnation of the verumonUnum 
tVith the flou of ualer adjusted to a IncUc, the instrument is slo^]} withdrawn from the 
bladder and observation of the \esieat neck and posterior urethra made during withdranaJ 
As the verumontanum appears ui the fenestra (I) the ocular end of the urethroscope is raised 
and dight!> advanced until the visible section ^ the sheath is placed oier and behind the 
verumontanum The flon of water can non be shut off complete^ Rj turning the tele 
scopic unit to the nght (3) or left (4) (he lateral portions of the verumontanum may be ex 
amined 


Tables for Urological Examtnalton and Treatment 
Speaally designed examining and treatment tables are essential in 
urology Numerous tables for urethroscopic, cjstoscopic, and roent 
genographic work have been designed from time to time, each succeeding 
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pattern offering some improvement over its predecessors Notable 
among them are those of Young, Kretschmer, Foley, Sisk Savier, Hyams, 
Squier, Bumpus, and Lov,slej At the Brad> Foundation, in the New 
York Hospital, the Lowsley tabic is used 
LowsJey Examming Table This table is especiall> made for the 
examination of male patients It is lovser than the average table being 
only 28 inches high, so that the patient may seat himself upon it without 



Fig 9 Lcmslcj Peterson uni\ersal uretbioscopc Cathetenauon of ejaculator> ducts 
located on the (op of the v erumontanuin The ocular end of the urethroscope is raised until 
the bevel of the fenestra is flush ^ith the floor o( the posterior urethra and one appears to be 
looking down on the verumootanum Kotation of (he telescopic unit w lU bring the posterior 
aspect of the venimontanum the two s des and its front into the field of vision as desired 
Retraction of the telescope permits obwrsation of the entire venimontanum and insert on 
and passage of the catheter w itb unusual faciht> 


using a stool The legs at one end are fitted mth casters but at the 
opposite end they are solid Should it be necessary to move the table, 
It may therefore be lifted up and wheeled about as one trundles a wheel 
barrow The top is of Monel metal, which does not rust and will not 
stain if solutions are spilled upon it 

Lowsley Cystoscopic roentgenographic Table In the designing of 
this table (Fig 11) the aim has been to combine all the best features of 
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previously existing tables at the lowest possible cost It combines all 
the functions of a urological pyaminin g, treatment, and x ray table and 
yet is free from complicated mechanism. Wth it the operator may easily 
and quickly secure cxery desired portion, from the Trendelenburg to 
the practically vertical, by turning a single conxeniently located wheel. 


Inslrumeul 


CalKtli 



.Uincle 


CaiKeler miefl 
: duct 


... . / Instrumenl drawn 

n^Kl ejat duct V e)ac duct / sho,v 

Verumontanum ,, . / boik catkctcrs 

Verumcmaraim 



Fig 10 L«^*sIey Fetenon umverealurctliroscDpe. CathetenzaUon of ducts located on die 
frontal aspect of lie serumontanum The tele«cope»s loosened and retracted until the hgbt 
bulb and guides become \ isible The cathelcru then fed tn until it nears the serumontanum. 
Rotation of the telescopic unit «ill gise the proper direction to the catheter tip for entering 
the e]acuIator}*duct on&es Further passage diould be made slonly and b> short stages 
unUt 3 to S cm have bMn passed 

with complete comfort to the patient and the minimum of effort on the 
part of the operator, regardless of the patient’s weight 
The cystoscopic seat may be adjusted in relation to the angle of the 
top so as to hold the patient firmly and comfortably. This permits 
making cj’stoscopic examinations, introducing catheters, and making 
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Fig 11 Lowsley cystoscopic radjographic table (Top) Patient in position for donal 
picture (Bottom) Patient in position for erect picture (Courtesy of tie Hospital Supply 
Company ) 
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radiographs without rao\ing the patient The back rest may be inclined 
to any of four positions 

The table is 36 inches high allowing the ejc piece of the introduced 
cystoscope to be on a le\el with the average operators eye when the 
patient is in the dorsal position 

The table is outfitted with a Bu<i.y diaphragm of the flat type permit 
ting the use of 14 x 17 caseltes cither lengthwise or crosswise The 
tube holder is so designed that the x ray tube moves m unison with the 
Bucky diaphragm and is always centered and in proper position for 
making radiographs regardless of the position of the table and mthout 
the necessity of further adjustment 

Indications for Uretf roscoptc Examtnaiton 

Urethroscopy or endoscopj is indicated in cases of unnarj frequencj 
djsuna and terminal hcmatuna also in cases of sexual disturbances 
such as premature ejaculation absence of semen following ejaculation 
and kindred manifestations The urethroscope is helpful m determining 
the presence of urethral tumor and stone and in locatmg and gaugmg 
the extent of urethral strictures and ruptures of the urethra 

Preparation for Urethoscopy 

Preparation of the Patient In the male the bladder is emptied b} 
voiding and the patient prepared b> cleansing of the external gemtaUa 
imgalion of the anterior urethra and sterilization of the urethra as 
described under Urethral Exploration with Bougies Sounds etc (p 72) 

In the female the bladder is emptied by catheterization and the 
genitals cleansed as described under Urethral Exploration The meatus 
which IS the most painful area must sometimes be dilated graduallj 
before the endoscope can be introduced 

Preparation of the Examiner See Urethral Exploration with Bougies 
etc (p 72) 

Preparation of Instruments The preparation of urethroscopes and 
cyst oscopes is desenbed under Cjstoscopj (p 111) 

Anestiesta 

It IS our custom to use local anesthesia in urethral manipulations 
whenever possible but in ca«es of excessive irritation or unstable tern 
perament or in the aged sacral or spmal anesthesia maj be advisable 
General anesthesia is usually newssary m j oung children or for extremely 
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neurotic patients Pentothal sodium, administered intravenously, is 
an excellent anesthetic for a rapid procedure 
For local anesthesia, the instillation of novocaine borate, 2 per cent, 
or metycaine, 4 per cent, is satisfactory — 18 to 20 cc usually being suffi 
cient Instillation is accompli^ed vnth a bulbed syringe A few drops 
of cocaine hydrochlonde, 10 per cent, m the posterior urethra is also very 
satisfactory, and may be used nhen there are no open lesions, but its 
employment is always accompamed by the danger of cocaine shock 
and poisoning from absorption Some urologists prefer the use of cocame 
crystals apphed to the posterior urethra m accordance with the method 
advocated by Bransford Lewis 

Anesthetization for mtraurethral procedures is discussed at length in 
the chapter on Anesthesia m Urology (Local Anesthesia for IntraurethraJ 
Procedures, p 213) 

Technic of Urethrcscoptc Examinalton 
The tested and properly lubricated instrument is gently introduced 
through the urethra and into the bladder the obturator removed, and 
the residual unne collected and exammed The telescope is then m 
sorted and the water allowed to flow in This distends the viscus slowly, 
so that any abnormality of the mucous membrane may be noted The 
ureteral orifices are observed, and on withdrawing the instrument slowlj 
the vesical onfice comes into view Abnormalities of this important 
structure are observed It is most imporlant to note any enlargement 
of the subcemcal group of tubules on Us floor, as well as intravesical 
intrusion of the prostate gland, edema of the mucosa, granulations, and 
ulcerations Other pathological conditions to be watched for are diver- 
ticula, papillomas, congenital valves of the posterior urethra, and hyper 
trophy of the verumontanum, which, because of its size, sometimes 
causes retention of the unne 

Cathetenzation of the ejaculatory ducts is frequently an important part 
of urethroscopic examination This may be accomplished by using 
special catheters (No 4 Frendi ordinanly) through a urethroscope 
(Lowsley Peterson, McCarthy), and requires a clear picture of the anat 
omy of this region and considerable skill 

Urethroscopic Appearance of the Male Urethra 
Appearance of the Normal Male Urethra The interior of the normal 
male urethra is marked by a smooth surface and a peach blossom color 
throughout 
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In the postenor urethra the floor is of particular interest In that 
portion of the canal between the venimontanum and the \esical onfice 
there may sometimes be seen the small slits indicating the onfices of the 
8 or 9 middle lobe tubules of the prostate gland In health, however, 
these are often invisible No structures, other than the smooth mucous 
membrane itself, are observable in the upper wall of the urethra As the 
urethroscope is slowly withdrawn, the venimontanum comes mto view 
On its summit is the sht of the utnde, and on each side, sLghtly out 
ward and about half way down, is seen the orifice of the ejaculatory duct 
In the sulcus on each side appear the prostatic-duct onfices of the lateral 
lobes The verumontanum tapers off as the instrument is further with 
drawn, and the duct onfices of the postenor lobe come mto view 
The membranous urethra is marked b> distortion of the channel 
laterally Cross-stnations may be seen through the mucous linin g 
The bulbous urethra is unmarked bj any speafic structure except 
occasional slits, which are the onfices of the ducts of Littre’s glands 
The remamder of the antenor urethra doses down ov er the end of the m 
strument in such a manner as to give it a cone shaped appearance, and 
in health nothing of note is observable except an occassional duct onfice 
from the glands of Littre At the extreme end of the urethra the laaina 
magna is noted 

Appearance of Male Urethra m Disease Anomohts An anomal) 
that has been frequently overlooked by the urologut is congentlct val es 
of the posterior urethra This may occur at the outermost portion of the 
verumontanum or at the upper end, the latter being rare, how ev er Con 
getttlal dt-'erhculum of the urethra is another rare but possible anomaly, 
this is usually in the anter or urethra 
Inflammation The commonest lesion of the posterior urethra with 
which we have to deal is inflammation This ma> appear as a shght 
blush of the mucosa or as an angry red, bleeding surface Later, granu 
lations maj appear, and sometimes ulcerations with ragged bases are 
visible In chrome inflammatory conditions the duct orifices throughout 
the urethra raa> appear as small, red sUts 

Proslcltc Hypertrophy Hypertrophj of the prostate is usually 
accompanied by intrusion of the gland mto the bladder and urethra 
Both of these conditions are vnsible through the urethroscope 

Acquired Duerticulum Diverticulum of the urethra is usuallj 
acquired The acqmred variety is generally located in the postenor 
urethra The onfice is plainl> visible through the urethroscope, and its 
size and pathological extent may be determmed b> a urethrogram 
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Urethral Cakuhis Stone in the urethra js very easily diagnosed 
through the urethroscope, and small calculi may often be removed by a 
suitable grasping instrument used through the urethroscope 

Urethral Stricture The most useful application of the modern 
urethroscope is m stricture of the urethra Not only can the location and 
type of stricture be definitely determined, but a filiform, of tbe Philips 
whip type, may be threaded directly into the lumen and left there 
After the removal of the instrument, dilators of varying sizes may be 
screvrcd on the filiform and the patient saved the harrowing experience 
of the old "fishing” procedures with many shapes and sizes of filiforms 
Operation can thereby often be avoided 

Tumor Tumors of the urethra are encountered less frequently m 
men than m women but may occur in both sexes The usual location 
IS near the meatus, but they may develop any^vhere m the canal The 
growth may be either benign or mabgnant— more often the former 
When terminal hematuna is present, it is most important to urethroscope 
the patient m order to rule out the possibility of urethral tumor 
Prolapse of the Urethra This condition is also less common m men 
than in women The urethroscope is useful in determining the extent 
and degree of such abnormalities 

Appearance of the Female Urethra 

Appearance of the Normal Female Urethra The vesical orifice of 
the female rarely shows any deviation from the circular sphinctenc 
closure behind the receding instrument Occasionally it is slightly tn 
angular in shape, and there may sometimes be folding of the mucosa on 
its floor 

On the floor of the urethra may be seen small evaginations These 
are the orifices of the small ducts of the periurethral glands Ordinarily 
the mucosa is pink, smooth, and glistening throughout the short length 
of the canal c 

Appearance of Female Urethra m Disease Inflammatory reaction m 
the female urethra is frequently manifested m the form of edema, which 
may be bullous in type In chronic cases granulations may be seen, 
usually on the urethral floor Tumor and prolapse of the urethra, as 
stated above, are encountered more frequently in the female A fairly 
common finding is a caruncle This is usually located at the meatus, and 
should be completely exased or fulgurated, as it is a source of great an 
noyance and has a marked tendency to recurrence 
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E Cystoscopy (^hh Examination' or the Upper Tract) 
Instruments 

For the canning out of cjstoscopic examination and treatments the 
urologist should ha\e at his disposal, in addition to the urethroscopes, 
endoscopes, and panendoscopes mentioned above an observation and 
cathetenzing cjstoscope, operating cjstoscopes a small-calibered mstru 
ment for infants and children, and a cj'stoscopic x raj table 

Among the many present-daj instruments for examining and treatmg 
the bladder are those of Brown and Buerger, McCarthv Young, Brans- 
ford Lewis, Butterfield, Ravnch, Lonslej, and Kirwin The Brown- 
Buerger, Young, and McCarihj cjstoscopes all excellent instruments, 
are of essentiallj similar construction 
The examiner will usually have some idea from the patient’s history, 
as to what he wishes to ascertam from the examination If, for instance, 
the patient gives a history suggestive of tuberculosis the Brown Buerger 
examining and catheteruing cysloscope is mdicated If renal cobc is 
present, however, a telescope carry’ing a No 8 or No 9 French catheter 
should be used If a tumor of the bladder is suspected an observation 
cystoscope should be passed, and when the tumor has been located, an 
instrument, such as the Low sley or Kirwin operating instrument, should 
be mtroduced for the purpose of <ecunog a specimen for biopsy 
The Brows-Buerger Examining and Double-eathetenzmg Cystoscope 
The mstrument in most general use for vTsualiaing the interior of the 
bladder is the Brown Buerger exarainmg and double-cathetenzing cysto* 
scope The complete instrument consists of five parts the concave 
sheath, conv ex sheath, obturator, examining telescope and cathetenzing 
telescope 

The concave sheath is the sheath routmelj used The convex sheath 
is more serviceable m contracted bladders and permits examination of 
the prostatic urethra and vesical neck as well as of the bladder 

The large examining telescope fills almtst the entire lumen of the 
sheath It gives an exceptionally large field of vision and a brilliant 
image, and permits rapid exanunation of the bladder and easy recog 
nition of any pathological condition 
The double-cathetenzmg telescope is smaller than the exammmg 
telescope, the balan« of the lumen of the sheath bemg taken up by the 
two catheter tunnels Two No 7 French catheters can be freelj passed 
in the No 24-French instrument and two No 6 French catheters in the 
No 21 French instrument. 
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The Lewis Universal Operating Cystoscope The cystoscope designed 
by Bransford Lems consists of Mie sheath fenestrated on both convetity 
and concavity and supplied with two telescopes This single sheath 
enables the operator to obtain any view desired, permits double cathe 
teruation by both direct and indirect methods, and affords room for the 
passage of all smaller standard instruments for urethral or intravesical 
operations, thus not requiring the provision of special instruments de 
signed to fit the cystoscope alone 



Fic 12 Lowsle> cjstoscopic rongewr wiOt McCarthy toroblique telescope The various 
parts of the jnstrutnent are shown 


Lowsley Cystoscopic Rongeur The Lov-slej cystoscopic rongeur 
(Figs 12 and 13) is a combined grasping crushing, and punching m 
strument The forceps has a caliber of No 24'French and takes either 
the standard McCarthy foroblique telescope No 68 or the new and 
larger No 68" foroblique telescope The jaw opening is ample, and it is 
comparable to any grasping instrument m strength Both jaws remain 
in the field of vision even when fully opened, and are serrated to provide a 
firm grasping surface A stop cock is provided for irngation The 
Size and shape of the instrument permit it to be passed through the 
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bakelite sheath of the McCarthj electrotome, etc , raaking it a \’aluable 
adjunct to resection equipment 

This instrument is useful for remo\Tng stone fragments, pieces of 
catheter, or any foreign bodj from the bladder, and for grasping and 
removing calculi lodged in the ureteral onfice If bits of exased tissue 
become dislodged during \esical neck resection and drop into the bladder. 
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of Vision The hardest concretions can be reduced to fragments without 
danger of injurious strain on the instrument 

The large Young telescope is used Evacuation is easily earned out 
through the telescope channel, a stop cock being supplied to close off 



the telescope channel and simplify the process of evacuation and im 
gallon 

Introduction of the lithotnte is accomphsbed with an obturator in 
place of the telescope 

Kirwm Rongeur The Kirwm rongeur (Fig IS)- has keen-edged, 
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smooth ja^\s for taking large biopsy specimens and for the remo\al of 
tumors In all other respects the instrument is identical with the 
lithotnte described abo\e, and, like it, is espcciallj adapted for work at 
the \esical neck 

Indications and Contraindications 

Indications for Cystoscopy Cystoscopic examination is indicated 
whenever a lesion at or above the bladder neck is suspected, provided 
the patient’s general condition permits the procedure \\ here urinary 
frequency has existed over a long period of time cy stoscopic examination 
is adv'isable to determine whether the frequency is due to a lesion of the 
urethra, bladder, or upper urinarv tract D^stiria or nocturia of long 
duration likewise indicates the need for intravesical investigation 

Changes tn the urinary stream suggest some obstruction in the urethra 
or at the vesical neck requiring cjstoscopic investigation Enlargement 
of the prostate, felt through the rectum wnll naturally lead the operator 
to conclude that a cjstoscopic examination is desirable unless the con 
dition IS so marked that operation can be decided upon without such in 
spection 

Painless lietrialurta urgently demands cjsfoscopic investigation and 
bilateral pyelographv , in order to determine the source and cause of the 
bleeding Hematuria maj be of several types (1) diffuse hematuria 
in which the blood and urine are thoroughly mixed and there are no 
clots— a form indicating usually an upper urinary tract lesion, (2) ter 
minal hematuna namely , the passage of more or less blood with the last 
drops of urme following passage of dear urine — a form which usually 
points to some bladder lesion such as stone or more frequently, tumor, (3) 
dots m the urme indicating as a rule that the bleeding has its source in 
the bladder since blood coming from the kidneys is well mixed with 
small quantities of urine and large dots do not form 

Pam m the suprapubic region may indicate the presence of a legion 
grave enough for cy stoscopic mvestigation Pain in the costovertebral 
angle practically always means that there is renal disturbance, which re 
quires investigation by cysto'copic or other urological means Lro 
logical investigation is also indicated in most cases of pain in the right 
or left upper or lower quadrants The diagnostic ability of the surgeon 
IS often severely taxed when the patient ojmplams of persistent pain in 
these region' and particularly in the nght 'ide and one cannot help but 
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be impeessed b> the large numbers of senous kidney and ureteral diseases 
that are overlooked in the enthusiasm of medical advisers to remove the 
appendix or some other organ from the nght side In a study by Low s 
ley and Twnnem at the New York Hospital, of 84 patients complaining 
of right sided abdominal pain — more than 50 per cent of whom were m 
correctly supposed to have simple chronic appendicitis or appendicitis 
with some other intra abdominal inflammation, and 39 of whom had un 
dergone some major surgical operation without relief of the symptoms — 
32 were found to have lesions of the upper unnary tract requiring opera 
tion on the kidney and 1 required operation on the ureter The lesson 
to be learned from this study is that when there is persistent nght sided, 
or left sided, abdominal pam the patient is entitled to cystoscopy and 
pyelography in order to arnve at a correct diagnosis or ehminate the 
upper urinary tract 

Palpation of a mass in the loin, in the upper or lower quadrants, or in 
the suprapubic region warrants a cy'stoscopic examination with in 
vestigation of the upper tract to determine whether or not the tumor is 
mtraurmary or extraurinary Pyelograms will often eliminate the mass 
as a urinary structure— a fact just as important to the examining surgeon 
as the discovery of a tumor of the urinary tract 

Many shadows are disclosed by the x ray, some of which may be m the 
region of the ureter or kidney In many instances it will requue a good 
excretory or retrograde pyelogram to eliminate the urinary tract, or to 
prove that the shadow is in the urinary tract by securing a filling defect 
Smce the gall bladder also is subject to calculus formation, and is lo 
cated m the vicinity of the right kidney , suspected urinary calculi on the 
right side not infrequently turn out to be bihary calculi 

Emergency cystoscopy is indicated when a patient has uncontrollable 
renal colic, in the hope of passing a catheter beyond the point of ob 
struction This if accomplished, may not only dislodge the calculus but 
will release the dammed back unne, thereby relieving the excruciating 
pam 

Contraindications to Cystoscopy It is just as important to know 
when to avoid cystoscopy (or urethroscopy) as when to undertake e\ 
amination Our rule is to avoid instrumental examination whenever 
possible in those suffering from long standing debilitating disease and 
m the aged and infirm in whom cystoscopy should be considered as a 
major procedure Senously diseased bladders should be subjected to 
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ing, and inspection, each part of the instrument is laid separatel> in a 
traj and covered bj a ton el Be sure that both the inside and outside 
of the sheath is thoroughl> dij The tra> is then placed in the formalin 
cabinet and the nhole thoroughly sterilized 
If the 2 hours required for /ormahn stenhzation cannot be alloned, 
the mstnunent ma> be put in otjcjanide of mercurj solution, 1 1,000 
for 15 minutes Everj thing that may be needed should be placed in the 
solution obturators telescopes, rubber tips, catheters, etc After im 
mersion m oxycyanide solution, instruments should be nnsed off with 
sterile water before the> are again used as the solution might pro-ve 
irntatmg to the mucosa If the instruments are not to be used imme 
diatel>, thej should be dried thoroughl> and stored in the formalm 
cabinet 

Cystan a green solution of phemlmercunc acetate, has been found 
particularly effectn e for the disinfection of instruments which cannot be 
boiled Immersion for 15 mmutes is satis{actor> 

Testing Assembled Apparatus Before Using WTien all the units— 
cystoscope, hghting system and imgator — have been properly arranged 
the assembled instrument must be tested before the ezamination is 
begun ^ 

Preparation of Armamenlartum Cy-stoscopy is usually earned out m 
an espeaally equipped room in a hospital or physician s office By using 
a battery box however, plain cystoscopy may be done anywhere, with 
the patient lying on his bed or on an ordinary table 

For cystoscopy anth examination of the upper tract there will be re 
quired in addition to the cy'stoscopic x ray table a stenJe graduated 
imgatmg jar, which is suspended above the table or attached to a nearby 
wall ata height of about two feel from the patient, a sterilizer containing 
distilled water, ureteral catheters of various sizes and tips for any 
unusual condition that might be encountered x ray -opaque ureteral 
catheters, and the cystoscopist s gown and gloves towels, a cystoscopic 
sheet, and the patient’s surgical stodings (all sterile) 

There will also be needed materials for cleansmg and sterilizing the 
field, anesthetizmg solution and a bulb synnge for its instillation a 
soft rubber urethral catheter. No 14 or 16 French, 7 test tubes for the 
collection of urmaiy specimens, a unne specimen bottle for bladder 
unne, an alcohol lamp for fiammg the culture tubes, and alcohol for 
stenhzmg the catheter tips before inserting them in the sterile culture 

>Lows!ey and Kimin Urology for Nurses (Cystoscopic Instmmeots Testing Assembled 
Cystoscopic Apparatus Before Using pp 82-92) PhUa J B Lippincott Co 1936 
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tubes, an ampoule of phenolsulphonphthalein and a hypodermic s>nnge, 
an ampoule of indigo carmine, skiodan, sodium iodide, or other opaque 
solution, and two ureteral syringes for its injection, an unperforated rub 
ber tip to block the opening m the cystoscope if only one catheter is to 
be used Distilled water for irrigating the catheters and nvanol dex- 
trose, acriflavine, or other antiseptic solution for irrigating the kidney 
pelvis should also be provided 

The irngatmg reservoir is filled with the proper irrigating solution, 
warmed to body temperature or a little above For most purposes 
sterile water, saline, or a mild antiseptic solution such as bone acid, 2 
per cent can be used, dependmg on the preference of the exammer, but 
if the procedure is one in which a cutting current is to be employed, only 
sterile distilled water must be used because saline or other solutions rob 
the cutting electrode of its current and prevent it from cutting as m 
tended A stenJe irrigating tip must be provided for each patient 

After the cystoscope has been assembled, the operator makes sure that 
the rheostat is connected, the lamps of the cystoscope functioning, and 
every part in perfect working order before the examination is begun 
^Vhen electric cutting or fulguration is to be done, a dry battery box 
should always be used for cystoscopes and urethroscopes, so as to pre 
vent any possibility of shock to patient and operator 

Preparation of the Patient Fer cystoscopy, the preparation 
of the patient is the same as for any urethral instrumentation 

For cystoscopy Mth examtnatton of the upper tract, the patient is pre 
pared as follows 

A laxative is given at 4 o’clock of the afternoon preceding a complete 
cystoscopic examination — preferably castor oil, which eliminates gas 
more satisfactorily than other cathartics Only a light breakfast is 
permitted A few hours before the time set for cystoscopy a soapsuds 
enema is given This assures a minimum of gas in the colon, a condition 
which does not interfere with cystoscopy but does cause confusing shad 
ows on the pyelogram If examination is to be done m the afternoon, 
lunch is omitted 

At least 2 glasses of water should be drunk by an adult before cysto 
scopy, to insure the excretion of a sufficient quantity of unne for obtain 
ing the necessary specimens and estimating the kidney function 

Anesthesia 

Local anesthesia in some form is advisable for cystoscopic examination 
whenever possible Sacral or spinal anesthraia maj be used when there 
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IS great irntation, or a decidedly unstable temperament, or for the aged 
Genera! anesthesia, such as gas*os>gen or ether, is usually necessary for 
young children and for extremely nervous patients Pentotbal sodium, 
administered mtra\enously, is satisfactory for a rapid procedure 

Ordinarily , howcTCr, the patient is instructed to \ oid, or is cathetenzed 
if there is residual unae, and 2 ounces of novocaine borate, 2 per cent, 
metycame, 4 per cent, or nupercaine, 1 250 is instilled into the bladder 
and urethra by means of a bulb symoge If thereisspasm of the\esical 
onfice, preventing passage of fluid mto the bladder, a small catheter may 
be u<ed for introducing the anesthetiaing solution Some urologists 
prefer cocaine hydrochloride, 10 per cent, a fea drops m the postenor 
urethra giving the best anesthesia The amount of cocaine is only I 
gram to 10 drops, but this amount is seldom used — 5 drops bemg suffi 
cient 

^\Ith extremely neurotic patients it is always best to administer gas 
to introduce the cystoscope and insert the catheters The cystoscope is 
then removed, leaving the catheters m position, with the end of the 
left or ngbt catheter cut diagonally for identification The patient is 
then allowed to regam consoousness, and the examination proceeded 
with as usual 

We have concluded that proper anesthesia is quite essential in this 
procedure, to eliminate all fear and pain, and our end results warrant 
this conclusion 

These various types of anesthesia are desenbed in the chapter on -Vnes- 
thesia m Urology (p 213) 

Techmc of Cysfoscopy 

The cy stoscopic table should be readily adjustable, so that the patient 
may be placed m any position desired, though that most commonly used 
IS the lithotomy Great care should be taken to msure the patient's com 
fort on the table, as this is an important factor in the success of the ex 
amination 

A soft rubber catheter is passed into the bladder and a specunen col 
xfndw toA xrbS, WirmAvrs 

cal and chemical exammation Two ounces of novocaine borate, 2 per 
cent, or other preferred anesthetic solution, is instilled through the 
catheter mto the bladder with a urethral synnge A half ounce of the 
anesthetizing solution is left m the postenor urethra, the anterior urethra 
filled with the solution and a urethral damp applied to retain it there and 
distend the urethra until commencement of the exammation The 
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patient is draped with a cystoscopic sheet, a stenle towel covering the 
exposed pubic area while he is awaiting examination 
If the patient is a male, a sound should be passed, before introduction 
of the cystoscope, to ascertain whether a urethral stricture is present 
The average adult urethra readily admits a sheath the size of a No 22 
French sound Smaller instruments are made for children 
As soon as the examiner has tested the instrument and assured himself 
that the illumination is correct the wdl lubricated beak of the cystoscope 
IS introduced as gently as possible Difficulty may be experienced in 
passing the c>’stoscope, due to stncture of the urethra, prostatic hyper 
trophy, or spasm of the vesical sphincter The passage of a cystoscope 
to the female bladder is usually a simple procedure as the urethra is short 
and not prone to stricture 

When the sheath has been passed, the obturator is removed and the 
catheterizing or convertible telescope inserted At least 150 cc of fluid 
must be allowed to run into the bladder in order to distend it sufficiently 
to visuahze its intenor If the bladder is contracted or the cavity en 
croached upon by a tumor or an enlarged prostatic lobe, or if there 
IS some pathological condition productive of extensive mflammatory 
thickening of the bladder wall, it may be impossible for the bladder to 
receive enough fluid to permit examination 

INSPECTION OF TBE BLADDER 

By tilting the beak of the cystoscope at different angles, the entire 
interior of the bladder may now be examined It is well to divide the 
bladder wall into an imaginary dock dial and carefully inspect it section 
by section noting any abnormalities such as stone, tumor, ulceration, 
granulation, trabeculation or diverticulum This gentle rotation of the 
cystoscope should cause little discomfort to the patient 
Appearance of the Normal Bladder Normally, the bladder mucosa 
IS smooth, ghstenmg, and of a peach blossom color — that of the trigone 
bemg of a somewhat deeper tone than in the remamder of the bladder 
The ureteral orifices appear as two small, longitudinal slits located on a 
slight ridge about 2 5 cm from the vesical onfice and, with it, forming a 
tnangle — the trigone Any deviation from the normal, in the size, loca 
tion, and number of the orifices, diould be noted Edema, bullous 
edema or ulceration about an onfice indicates mfection above It is 
important also to observe the manner m which each orifice functions 
and the appearance of the ejected unne 
The vesical onfice is last observed Normally, this 1=4 smooth and 
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rounded and its floor like the tngone is somewhat deeper m color than 
the remainder of the bladder mucosa (see Plate I) 

Appearance of the Bladder in Disease C\slttts In acute c>sUti5 
the mucous membrane changes from the peach blossom color of the nor 
mal membrane through which the \essels are clearl) discernible to a 
diffuse reddish blush and the \essels are not visible being blotted out 
by the engorgement of the capillaries Sometimes the inflammation is 
confined to certam areas giving the mucosa a blotchy appearance The 
mucous membrane bleeds readily and if the instrument touches it the 
field often becomes clouded It is unwise to cystoscopc a patient with 
acute cjstitis if it can possibl> be avoided 
In cJ rente cvstitis it is rare to sec the entire mucous membrane equally 
inv oK ed The tngonum v esicac and its viciniij are much more liable to 
be affected than is the remainder of the bladder One of the commonest 
forms assumed by chronic c>siitis is bullous edema which is ollcn met 
with in tuberculosis and sometimes in long standing infection due to the 
colon baallus Ulceration is a later manifestation of long standing m 
fection and often follows bullous edema The elusive ulcer of Hunner 
does not follow this rule 

Tuberculests Tuberculosis assumes a characlcnstic appearance m 
the bladder It usually follows renal tuberculosis and the ureteral orifice 
on the affected side first becomes reddened and edematous Subse* 
quently there may be bullous edema and finally ulceration marked by a 
ragged base The region about the ureteral onfice becomes mvolved 
as does also the vesical onfice If the vesical onficc is involved without 
the ureteral onfices one immediately suspects that the lesion originated 
m the seminal tract and extends from the postenor urethra back into the 
bladder 

Leukoplakia In this condition the mucous membrane assumes a 
characteristic dead white appearance no blood \es««ls being observable 
in the diseased region The area is sharply outlined and reminds one of 
gangrene of (he skin 

Hypertrophy of tie Mucosa This condition is marked by folding and 
overgrowth of the tissues and is usuaffy caused by long standing edema 

Prostatic Hypertrophy In prostatic hyi^irtrophy with obstruction 
grave damage is done to the bladder wall Due to ineffectual efforts to 
empty the bladder completely the muscle bundles become enlarged and 
trabeculations form with cellules between The interureteral ndge 
becomes enlarged and the entire tngonum vesicae elevated so that a 
pouch IS formed behind the base of the tngone called the has fond The 
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vesical orifice shows the encroachment of the intruding portions of the 
prostate gland This should be carefully noted and recorded, for it is 
by this examination that the wise surgeon decides whether to do a supra- 
pubic or penneal prostatectomy or a \estcal neck resection 
Syphilis Syphilis of the bladder is a very rare condition llTien seen 
in the early stages, there may be a fen ecchymotic areas Gummas have 
been known to form in the vesical v/all, and necrosis following this con 
dition would reveal an ulcerated area to the cystoscopist 

Purpura Purpura may manifest itself m the bladder as well as in 
the skin The condition is rare, but, when observed, has the appearance 
of multiple, fairly discreet ecchymotic areas, which involve the fundus of 
the bladder but not, usually, the trigone 

Vances Vances in the vesical mucosa are a fairly common finding 
and are often associated with some disturbance of the prostate gland 
They are easily recognized by the examiner as enlarged tortuous dark 
tubes When ruptured, they bleed profusel} , sometimes requiring supra 
pubic drainage to remove the resulting dots As soon as the bladder is 
opened, the bleeding usually stops due to the relief of pressure Some 
times, however, cautenzation with the high frequency current is nec 
essar> 

Diverticulum A \esical diverticulum usually presents to the ob 
server’s view a small, dark, rounded orifice, and cystography is necessary 
m order to determine its size 

Calculus The visualization of a stone in the bladder through the 
cystoscope is a most dramatic expenence to a beginner The stones are 
often very bizarre in their appearance In the olden days, before the 
existence of the cystoscope, the diagnosis of stone was made by hearing 
and feeling the chck of the stone as it struck against a metal instrument, 
such as the Thompson stone searcher Today, however, a single view 
through the cystoscope is usually suffiaent for the rendering of a definite 
diagnosis Cystoscopy also enables the observer to decide on the proper 
method of removing the stone A small calculus can easily be removed 
by the operating rongeur It is unwise to remove larger stones with the 
lithotrite, as the danger of traumatism by this means far outweighs the 
danger of removal by a modern suprapubic cystotomy 

Foreign Bodies Objects of many kinds find their way into the urinary 
bladder hat pins, hair pins, penals, pieas of chewing gum, etc Most 
of these are inserted through the urethra by the patients themselves, 
usually m the course of masturbation Occasionally, a needle or pm, 
swallowed by the patient, may work its xray into the bladder and be 
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disco\ered by cystoscopic examination Most of these objects may be 
remo\ed b> the c>stoscopic rongeur, but occasionally, after long resi 
dence in the presence of unne, there will be a massive deposit of salts, 
necessitating remov al bj suprapubic cystotomy 

1 esical Ftslula Vesical fistulas will usually be located at the top of 
the bladder Ordinarily, the fistula will appear through the cj’stoscope 
as a smoothlj lined dark cavity somewhat irregular in shape Some 
times however, the wall ma> be granular and on rare occasions a stone 
maj be seen clinging to an unabsorbed stitch 

Rupture of the Bladder In rupture of the bladder it is often possible 
to visualize the rent through the c>'stoscope and determine its location 
and size 

Bladder Tumors Vesical tumors vary greatly m size location and 
degree of infiltration 

(a) Befugn tumors other than papiUoroas are rare Papillomas may 
be single, but usuaU> are multiple They vaiy in size from that of a 
pm head to a mass filling the entire bladder Thej are usually located 
in the region of the urethral or a ureteral onfice but may occur anywhere 
in the viscus 

Among the benign tumors should be mentioned bilharziasis an mfesta 
tion occasionally seen m this countr> and due to infection with Schisto 
soma haematohtum 

(b) Mahgrtanl tumors of the bladder are common Such tumors are 
usuallj papillar 3 and arc more liable to be single than multiple The> 
ma> be pedunculated or sessile Flat infiltrating tumors are also found 

After a tumor has been carefun> observed the ob'«er\ation cj’stoscope 
is removed and replaced by the cjstoscopic rongeur and a biops> spea 
men sufBcientlj large for proper diagnosis is obtained 

Ureterocele In cases of congenital or acquired stricture of the ureteral 
onfice a bulgmg sac which empties rh^ihmically is found This is 
called a ureterocele The condition may vary from the size of a pea to a 
mass several centimeters m diameter 

The cj sto^copic appearance of the bladder in these v anous pathological 
conditions wd} he jsore Sidiy BesenbeS Jbter ao tie section on diseases oS 
the bladder (See Plates 11 to Vn mdusive ) 

TOZTEEAL CATHETERIZATION 

Obtaining Tliinary Specimens from Each Kidney After the bladder 
has been exatmned and the ureteral orifices located and inspected ure- 
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teral catheters are inserted and specunens of unne collected from each 
kidney for microscopic and bacteriological examination and for estima 
tion of urea 

Ureteral catheters must be passed gently and slowly, bearing in mind 
that there is a sphinctenc action to the ureteral orifice, that the ureter, 
being a muscular tube, is subject to spasm, and that its delicate mucosa 
is easily traumatized The utmost care and dehcacy of manipulation 
are necessary to avoid harm to any of the sensitive tissues in\olved, and 
keen judgment is required to be able to note the instant the tip of the 
catheter comes in contact with the renal pelvis The examiner’s e>e 
must constantly mark the progress of the catheter into the lumen of the 
ureter, which is made possible by the markings provided upon most ure 
teral catheters Should the fluid used to distend the bladder become 
clouded after catheterization of the first ureter, the field can be cleared 
by the imgating attachment to the cystoscope, which permits the evacu 
ation of the bladder and its refilling with fresh fluid In any manipula 
tion of this sort U is well to keep in mind the counsel given to his pupils 
by the great French urologist, Guyon “Always regard all urological m 
struments such as the bougie, the sound, and the catheter, as but ex 
tensions of the fingers, were these so formed as to be able to penetrate 
as far as the instruments ” 

Ordmanly catheterization of the ureters is easily accompUshed with 
our modem cystoscopes If, however, the ureteral orifice is contracted, 
stenosed, or obscured by bullous edema, or if there is present a stricture, 
small calculus, or spasm of the ureter, the examiner’s ingenuity may be 
taxed to the uttermost to accomplish this usually simple procedure In 
the presence of inflammation, the catheter may penetrate the intramural 
portion of the ureter and fail to pass further In such an e%ent the m 
jection of a httle sterile olive oil or water may open up the channel suffi 
aently for passage of the instrument 

If X rav examination is to be made, an x rav opague No 7 or 6 French 
ureteral catheter is passed to each kidney pelvis, if the cystoscope wiU 
admit these (It is necessarj to use the op«^ting channel for catheters 
larger than No 7) ^Vhistle tip catheters should routmely be used 
because they faalitate the rapid collection of specimens If difficulty 
is encountered in passing these, catheters with a difl'erent tip — olivary or 
filiform — ^but still No 6 or 7 Frendi m size, should be passed Only if 
these likewise fail of passage shoidd smaller sizes be tried 

The normal urmary flow through the catheter is penstaltic, A 
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Steady, rapid flow may denote hydronephrosis, a nervous polyuna, or 
other abnormahtj No flow from the catheter may be due to pluggmg 
of Its lumen by mucus or a blood clot, to teinporaiy anuna due to the 
presence of the catheter m the ureter and renal pelvis, or to a non 
functionmg kidney Sometimes the flow may be started by imgatmg 
the catheter with sterile water, or b3 "pnmmg” — that is, compressmg 
the ureteral sjunge and releasing the pressure, the resultant suction 
causmg the floi^ to start 

If, due to the presence of a very tight stricture or other pathological 
condition, it is impossible to pass an> catheter mto the kidney pehis, a 
Garceau catheter should be at hand to plug the ureteral orifice tightlj and 
thereby collect all urme passing doivTi the ureter 
After the catheters are m the kidney pelies, specimens are collected 
from each kidney In our practice, a test tube labeled culture of uri'H 
from Tight hdttey is attached to the catheter nbich has been passed to the 
right kidne} and one marked for the left side is attached to the left 
catheter The edges of the tubes arc flamed and the catheter tips wiped 
off with an alcohol sponge before speomens are collected for bactenologJ 
cal examination \\'hen these tubes are sufficiently filled (1 cc ), tbe^ 
are remosed Tubes marked, respecu\el> nght urea and mtcroscopic 
and Je/i urea and mieroscopre are then attached to the right and left 
catheters and 2 cc of unne collected m each tube WTien the urme is 
to be tested for tubercle bacdh, or it is desired to determine its pB., at 
least 5 cc, should be collected m the urea and nucroscopic tubes 
Exammation of Ureteral Specimens The unne obtamed by ureteral 
catheterization should be examined as quickly as possible after collection 
Microscopic examination is first done search bemg made for red blood 
cells epithebal celk, casts, pus bactena and parasites If pus is present, 
it should be noted whether the pus cells occur m clumps Pus without 
organisms suggests tuberculosis ^\^^en blood is obsen ed, it should be 
noted whether it occurs in large dots small clots or is diffused Bleeding 
may occur from the trauma of insertion of the catheter Microscopic 
examination of the unne is descnbed m greater detail on page 35 

A stained specimen is next examined b> the ordmaiy methods (p 
38), to determine whether there are present bacilh coca, or other 
evidence of bacterial m>asion Streptococci occur in chains , stapbjlo- 
coca m clusters A motile rod is likely to be a colon bacfllus unless 
found m an alkaline unne, \(hen it is probably Proteus rulgans The 
most important stain to be made m a suspected case is that for tuberde 
baalli 
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A separate specimen is subjected to culture^ to determine whether any 
of the ordinary bacteria are present (p 41) Many significant findings 
are to be obtained from a bacteriological study of the separate specimens 
from the two kidneys, and such an exammation should be made in all 
cases of pyuria No growth on culture, and a negative smear in the 
presence of pus, is suggestive of an acid fast bacillus, such as the tubercle 
or smegma bacillus or some other organism that does not grow on or 
dinaty media 

Specimens are next examined for an eshmation of urea (p 51), and 
the results checked against those of the phenolsulphonphthalem (or 
indigo carmine) test which is subsequently done If the urea varies 
greatly from the phthalein excretion, the examination should be re 
peated 

TESTING RENAL FUNCTION 

If the phthalein test (p 46) is to be made, a third set of tubes, marked 
PSP right and PSP left, is placed for the collection of these specimens 
We have used the following procedure for many years in the cystoscopic 
examination of patients One cc (0 006 Gm ) of phenolsulphonphthalem 
is injected intravenously This should appear withm 2 to 6 minutes m 
the normal kidney The tivo speamens are alloised to drop into test- 
tubes contammg a little sodium hydroxide, 10 per cent, and, at the first 
appearance of the red coloring, the tune is noted Specimens from both 
sides are collected for 10 minutes after the initial appearance of the red 
color If the kidneys are normal, each side should secrete 1 per cent per 
minute, so that at the end of 10 mmutes after the initial appearance of 
the color each kidney should have secreted approximately 10 per cent of 
the dye If abnormal, there will be not only delay m the appearance 
time but a’dinunution in the amount secreted The functional capaaty 
of each kidney maj, therefore, be determined by this test, which is a 
quantitative one and may be estimated m percentages 

The second important dje test on the separate specimens is the 
indigo carmine lest (p 48) Unfortunately, this is not a quantitative 
test and therefore is not considered as valuable as the phenolsulphon 
phthalem test About 4 cc of a 4 per cent solution of indigo carmine 
may be given, if desired, to time the kidney function or to locate ureteral 
orifices In our practice, onI> the appearance tune of the coloring is 
noted, and the quality of secretion is gauged by the color of the urme — 
whether it is a light or a dark blue Smce the percentage of dye is not 
estimated, as m the phenolsulphwijrfithalem test, it is not necessarj to 
collect specimens for examination 
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Both of these tests must be verj carefully made, and if there is anj en 
dence of blockage to the outflow of unnc m the catheter, this must be 
noted and the test repeated, because such mechanical obstruction \\t 11 
give incorrect and misleading results 

OBTAIND.C PYELO-TOETEMCBAIIS 

Retrograde pyelo-ureterographj is described under Roentgenography 
of the Gemto-unnary Tract (Retrograde P>el£>-ureterography, p 129) 

After-Care of the Patient 

As cystoscopic and pjelographic examination is somewhat exhausting, 
most patients will need to rest for several hours at least after withdrawal 
of the cystoscope Frequently, rest in bed overnight is desirable If 
spinal anesthesia has been given, the patient’s head must be kept lowered 
for 6 hours 

The injection of the pyelographic solution may cause some distress, 
if so, the patient should be put m a hot bath or a sitz bath for 20 minutes, 
the pulse being watched closely Pam in the kidney or bladder region is 
usu^yrelieved b> rest m bed, sedatives, opium suppositones b> rectum, 
and the application of heat to the kidney and suprapubic regions Fluids 
are forced, to encourage kidney function A close watch should be kept 
for blood m the unne and for signs of a dull, due to instrumentation or to 
a nenous reaction 

F, Cystoscopy ANp UaETsaoscopyxN CiniDaEv 
Inztrumenls 

There are several excellent baby cystosaipes including tho'e of Beer, 
Campbell, 'McCarthy, and Butterfield One of the best for general pur 
poses, and the one in use in the Brady Foundation of the New York 
Hospital, is the Butterfield double-cathetenzing children s cj-sto-urethro- 
scope (Fig 2), b) means of which one may cathetenze both ureters of a 
baby of either sex Wth this instrument Lonsle> has performed bi 
lateral ureteral catbetenzation in a boy 9 months of age Deming has 
cathetenzed an infant 1 day old 

The Butterfield female urethroscope and infant vagmoscope (Fig 3) 
IS also a very useful instrument for use m the urethra and vagma of verj 
>oung patients 

Anesthesia 

Anesthesia maj be produced by any of the accepted methods For 
infants we prefer the use of gas-oi^geo or ether by the drop method 
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Techntc of Examination 

If the patient is a male, before attempting to pass the instrument 
through the urethra it is 'vvell to introduce a sound gently and note any 
obstruction encountered in the posterior urethra Such obstruction 
would immediately make one suspicious of a congenital valve, in which 
event inspection of the urethra would be the chief object of the examma 
tion The Butterfield urethroscope is excellent for this purpose 

If cystoscopy is necessary, the cystoscope, having been carefully 
tested as to proper lighting and well lubricated, is passed and the ex 
amination of the bladder conducted in the usual systematic manner, 
observing the fundus in its entirety first The mucous membrane is 
examined, evidence of obstruction, m the form of trabeculations, cellules, 
or diverticula noted , and the bladder searched for stone, tumor, or other 
evidence of disease The ureteral orifices are then examined, their size, 
location, and general appearance being noted Lastly, the vesical 
orifice IS carefully inspected 

The ureters are then cathetenzed with No 4 or No 5 French lead 
catheters specimens obtained and examined microscopically, bac 
tenologically, and chemically, and (he usual functional test (phenol 
sulphonphthalein) made 

Ureteropyelograms are obtained by injecting a non irritating opaque 
substance mto the renal pelvis and ureter of each side, the catheter being 
withdrawn to the lower ureter while the opaque medium is being mjected 
Roentgenograms are taken with the patient m the prone and semi-erect 
postures m order to bring out any postural defects in the upper urinary 
tract 

It IS most important to make a complete bilateral investigation when a 
child IS being cystoscoped, since the fact that a general anesthetic is 
usually necessary makes repetition of the exammation inadvisable 

Having made a complete cystoscopic and pyelographic examination 
and correlated the findmgs it is the rare case, indeed, which is not cor 
rectly diagnosed, if the disturbance is m either the upper or lower portion 
of the unnary tract 
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ROEOTGENOGRAPHY OF THE GENITO URINARY TRACT 

The first medical use to which the roentgen ray was put was a uro 
logical one — the demonstration of urinary calculus In no field of medi 
cine has roentgenography been of more signal value than in the diagnosis 
of diseases and anomalies of the genilo unnary tract Nearly three 
decades ago this value was vastly enhanced by the mtroduction of retro 
grade pyelography Since then, improvements in the technic of retro 
grade pyelo ureterography, the introduction of excretory urography, and 
the production of less expensive, less irritative and toxic, and more 
satisfactory media have brought the roentgenographic diagnosis of 
urological lesions to a ver> high plane 

A Plain Roentgenograms 

Simple roentgenography, without the mtroduction of an opaque 
medium, is of great value despite its limitations, and is an absolute neces< 
sity in any complete urological investigation Its chief importance is 
m the study of urinary calculus, but it is also useful m demonstrating 
the outline of the kidney and, consequently, deviations from the normal 
m Its size, shape, position, and mobility Frequently, there may be 
detected lesions of the surrounding viscera and of the spine which may be 
responsible for the symptoms attnbuted to the unnary organs Since 
any abnormal finding in the areas of the kidDe>s, ureters, or bladder 
must be confirmed by the use of pyelography, ureterography, (ysto 
scopy , wax tipped catheters, or x ray opaque ureteral catheters its \ alue 
IS largely supplementary, nevertheless, the plain x ray film affords the 
examiner a perspective which roentgenograms of special parts of the 
tract will not give him This general exposure of the abdomen and pel- 
vis should, therefore, always be the imtial step in roentgenographic 
mvestigation of the urogenital tract, even though prehmmary examma 
tion has indicated that only one side, or a particular area, is involved 

Preparation of the Patient 

It is of the utmost importance, for successful roentgenographic ex 
amination, that not only the bladder but the intestinal tract be emptied, 
125 



126 


CLINICAI. TOOLOCY 


as impacted feces and pockets of intestinal gas may cast shadows that 
^ill render the picture wholly unreliable Castor oil is a dependable 
cathartic and should be administered 12 to 24 hours m ad\ance of the 
examination After the bowel has been thoroughlj depleted, onlj a 
small quantitj of food, calculated to produce but little residue, should 
be allowed Some examiners restrict their patients to orange jmce or 
milk the e\ ening before, and pemut nothing but water, or a cup of coffee 
or tea, on the morning of the examination, which preferably is earned 
out as earlj in the day as possible 

Routine Method of Sccitnng Plain Roentgenograms 
^^^len the Potter Bucky diaphragm with a soft tube is used, it is 
customary to make 4 exposures The spark gap is 4 inches or less and 
the target film distance from 30 to 36 inches A xery obese patient ma> 
require a slightly harder tube, but when dealing with these subjects, it 
IS better to make the exposure a tnfic longer than to increase the pene 
tration of the ra> 

The renal region is generall> filmed first Two plates arc made, one 
dunng inhalation and the other as the breath is being exhaled This 
gixes a picture bounded b> the tenth nb above and the ihac crests below 
Upon these two films the trained observer should be able to discern the 
outlmeof bothkidnejs the transverse processes of the lumbar vertebrae, 
the outlines of the iho psoas muscles, and the twelfth and eleventh nbs 
It is a common observ ation that the Lidne> outlines will be more distmct 
upon the film taken during mspiration than upon that taken durmg 
exhalation If stereoscopic films are used (and it is advisable to use 
them when possible), the entire pelvic cavit> should be readil> made out, 
and frequently the vesical cavity also wiU be plami) outlined 

Simple Roentgenograms of the Ksdne^s 
Plain roentgenograms of the kidne>s are useful chieflj (1) m outhnmg 
the kidnejs, and (2) m the studj of renal calculus Outlming the kid 
nej’S enables the examiner to note an> abnoimahties in their size posi- 
tion, shape, or mobihtj , which is of diagnostic vulue mainly as indicating 
the necessitj of complete urological investigation 
The Kidney Outlme Normally the nght kidney lies at a shghtly 
lower level than the left The average length of the nonnal adult 
organ is 10 to 11 cm and the average width 5 to 7 5 cm , although 
the left kidnej will usuallj be found to be longer and narrower than the 
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nght If the patient takes a deep breath, the upper pole of the kidney 
will be at, and just beneath the deventh rib, and the lower piole at the 
level of the third lumbar vertebra When the lungs have been emptied 
by forced expiration, both kidneys will he about an mch above these 
levels If the roentgenogram shows marked deviation from these posi 
tions, or noticeable distortion of the kidney outlines, these observations 
should be carefully investigated and confirmed by pyelography 

Renal Calculus Calcium, which is the mam constituent of most 
kidney stones is decided!} opaque to the roentgen ray It has been es 
timated that fully four fifths of all unnary stones are predominantly 
composed of calcium, therefore, diagnoses established by roentgenograms 
should be correct m 80 per cent of cases Well marked shadows are 
cast by stones composed of calaum phosphate, calcium carbonate, or 
calcium oxylate When dealing with cystine calculi, or with a com 
bmation of ammonium, magnesium, and phosphate, the problem is more 
difficult Most technicians use a small cone and make supplementary 
films of each kidney separately If pure uratic or xanthic calcuh are 
present, the film will give no hmt of their existence Fortunately, these 
types of concretions are both relatively uncommon 

The most frequent location of renal calcuh is the renal pelvis A 
single stone usually assumes a rounded or roughly tnangular shape, 
but there is endless variation to the forms these concretions may take 
The occasionally seen "mulberry” stone is an interesting example 
When there are several or multiple stones in a smgle pelvis, the shapes 
of the individual stones may vary greatly Sometimes a large stone 
forms in the pelvis and projects mto one or more of the calyces, making 
a branching "staghorn' calculus 

Shadows in the regions of the kidneys, ureters, or bladder are called 
true when caused by urinaiy calculi, and false when due to other factors 
Such shadows in the kidney area must therefore be checked by ureteral 
catheterization and pyelography It is well to take lateral views m all 
suspicious cases for such views will show any kidney stone in close re 
lation to the spinal vertebrae, therefore failure to occupy this position 
m a lateral view is strong presumptive evidence against the shadow being 
cast b} a renal stone 

Many false shadows making for error, sudi as those cast by enterobths, 
fruit stones, and other foreign material m the intestmes, may be elimi 
nated by proper preparation of the patient Other shadows that may 
inject an element of confusion are those due to faults of technic and those 
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cast b) gall bladder stones abnonnal ex(»toses upon the spinal column 
or nbs phlebohths and calcified tuberculous glands The skm over 
lying the kidney region should always be carefully examined for moles 
smce these may cast confusing shadows on the film and lead to an 
erroneous diagnosis of stone in the kidney In a case reported by Dekell 
the patient was twice operated upon for renal calculus before the sus 
picious shadow was discovered to be caused b> a deeply pigmented mole 
on the external skin 


Roentgenograms oj ti e Ureters 

Ureteral Calculus Ureteral stones should be visible on a properly 
taken film of the lower abdominal and pelvic regions but such a finding 
generally requires venfication b> the use of x ray opaque ureteral cathe 
ters or pjelo-ureterography 

As a rule ureteral stones are snuli ovoid and cast a compact and 
sharply outlmed shadow However stones which have descended as 
far as the lower third of the duct or present at the ureteral orifice are 
usually larger and cast a more rounded shadow Occasionally a «mall 
pointed stone may lodge at the ureteral onfice and remain there for 
some time without increasing in size probably because its shape permits 
fairly easy passage of the urme and consequently there is little or no 
deposit of salts upon the nucleus 

Various extraureteral substances may produce shadows sunulatmg 
stones within the duct calcified glands phleboliths enteroliths par 
tially calafied utenne fibroids foreign bodies m the bowel and exostoses 
upon the pelvic bones or the transverse processes of the vertebrae All 
shadows m the region of the abdominal portion of the ureter require 
particularly careful identification because of the variability m position 
of this >^ction of the duct 

One of the best methods of determining whether a shadow is m the 
ureter m front of it or behind it is to take an oblique film of the m 
volv ed side If the stone is m the ureter its relationship to the catheter 
will be identical in both the dorsal and oblique films Another good 
method is the double-exposure method suggested by Kretschmer This 
IS based on an old law of physics namely that bodies on the samelevel 
will move at the same rate of sjieed If the stone is m the ureter in 
contact wnth the lead catheter it will retain the same relationship to it 
when the tube of the x ray machine is moved m making the second ex 
posure as it showed m the first exposure made on the same plate 
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Roentgenograms oj the Bladder, Prostate, and Urethra 
Bladder Calculus Plain roentgenograms are of \^Iue in the study of 
stone and foreign bodies in the bladder, but do not compare with cystos 
copy in this respect Most bladder stones descend from the ureter and 
Icidney, and frequently attain a considerable size by the time thej are 
discovered Not uncommonly, howe%er, stones form in a vesical diver 
ticulum Such a diverticulum resembles a gall bladder similarly en 
cumbered Shadows in the bladder region that may require differentia 
tion are those caused by utenne calcification, phleboUths, prostatic cal 
cull, and intestinal contents Contrast cystography or cystoscopy will 
be necessary to identity obscure shadows 
Prostabc CalcuU Prostatic calculi usually appear in the roentgeno 
gram as multiple, tiny seed hk.e opacities, ranged behmd the symphysis 
There ate also single, larger stones, usually of an. oblong or curved shape 
Prostatic stones are most readily displayed in lateral views, and the 
rays must be directed along the ans of the lesser pelvis, so that the 
shadow cast by the prostate will fall well within the ring of bone which 
the pelvis fonns at this point 

Calculi may remain m the prostate for years w ithout causing the slight 
est disturbance, to be demonstrated only when examination is made for 
some unrelated condition Occasionally, however, extraprostatic stones 
are encountered, lodged directly in the prostatic urethra or in a com 
municating pouch These are, in reality, urethral rather than prostatic 
calculi > Such stones may increase to a size sufficient to obstruct the 
vesical neck, producing a pathological condition akin to that of extreme 
prostatic hypertrophy The value of simple roentgenography in con 
ditions where it is impossible to pass a cystoscope is apparent 
Roentgenography of the Urethra Urethral stones, like bladder 
stones, are usually diagnosed cystoscopically or by physical examination, 
without resort to roentgenography, but the x ray is valuable m pointing 
out their precise location, as well as their size and conformation Port 
able machines, which may be taken to the bedside or operating table, 
are especially useful in this type of work Most urethral stones de 
Iineated upon the x ray film are encysted, since urinary calculi seldom 
remain lodged m the wider calibered urethra for any appreciable length 
of time 

B Retrograde Pyelo oteteroceaphy 
Retrograde pyelography — or, to be exact, pj^elo ureterography— is 
the X raying of the ureter and renal pelvis after these structures have 
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been filled with a contrast medium injected through the ureteral catheter 
This IS, of course, a cystoscopic procedure 

Advantages and Indications Dtsadi,aniages and Conlraindtcalions 
Not every patient seen by the urologist requires a complete urological 
exammatiOD, and retrograde pjelography is not intended to be used as a 
routme procedure It is not nece««ary where a complete and "atisfactorj 
diagnosis can be made without it nor should it be used to corroborate 
perfectly evident conditions and findings 
The indications for pjelographv will be considered in detail in the 
pages to follow In general, retrograde pyclographj is indicated when 
preliminary examination has disclosed pus in the unne, hematuria, or 
urmary disturbances such as frequency, urgency, njetuna and dj’suna 
Many urologists, confronted bj the‘ie symptoms content themselies 
with doing an ob‘ien*ation cysto<^pj being reluctant to subject their 
patients to the complete procedure By so doing, they onij- too fre 
quently overlook a pathological lesion of the upper urinary tract 
a matter of fact retrograde pj'clography has become so simple a proce 
dure, once the catheters are in place, that under ordmaiy circumstances 
Uttle or no additional distress is experienced b> the patient from the 
mjectiOQ of the opaque solution The well knoim earlier dangers base 
been largely eliminated ui competent hands so that one is no longer 
justified m omittmg or postponing this procedure when indicated for 
fear of potential renal damage and extension of mfeciion 
The newer intraxenous method has not displaced cjstoscopj ureteral 
catheterization, and retrograde pjelography as a diagnostic procedure 
The retrograde method gives more information than does the ex cretory 
p rocedure, because the drug is inject ed duec t\> into the kidne> pel vis 
re sultmg m its pr oper distention Moreover its success is not dependent 
upon rena l junctiw Snother adv’antage of the cystoscopic method is 
that it permits the collection of urinary speaniens from each kidney while 
the ureteral catheters are in position and examination of the unne from 
the mdindual kidney is of the greatest importance in any disturbance of 
the unnary tract No urologist would deem it advisable to remove a 
kidney without knowing definitely the function of its mate Rarely 
will he perform nephieclom> on the evidence giv’en by an intravenous 
pyelogram alone While mtraveoous uri^aphy is a v aluable aimliary, 
it is a double expense to the patient, smee retrograde pjelographj roust 
also be done, therefore, it should be used only when absolutely necessary 

The chief disadv antage of the retrograde method is that it is dependent 
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upon cystoscopy and js therefore precluded if, because of obstruction 
or great irritation, a cjstosccpe cannot be passed Other conditions 
that may contraindicate the use of the procedure are acute illness or 
debility, low renal function, of one kidney, severe cardiac or 

vascular conditions that may make instrumentation dangerous, and 
uremic states 


Contrast Media 

Sodium iodide, sodium bromide, and thorium, formerly the most 
popular media for retrograde pyelo ureterography, have been displaced 
by newer and less irritating solutions such as skiodan, neo lopax, and 
diodrast Neo lopax and diodrast may be purchased in 20 cc 
ampoules, which are broken open as needed, so that the solutions are 
always fresh 

Techmc 

In doing retrograde pyelography it is our practice first to take two 
plain roentgenograms the patient lying on the table, with the cystoscope 
and opaque catheters in position but with no opaque medium injected 
One film includes the kidneys and upper ureters, the other, the lower 
ureters and bladder By this means, stones and foreign bodies in the 
unnaiy tract may be identified or eliminated, the outlines of the kidneys 
observed, and information obtained regarding their size, shape location, 
and mobility 

After the plain roentgenograms haie been taken, an opaque solution, 
such as skiodan, 20 per cent or diodrast, 35 per cent, is injected by means 
of a speaal ureteral syringe (15 cc graduated Asepto with Luer tip) 
through the ureteral catheter into the pelvis of the kidney to be pyelo 
graphed As soon as the patient reports a feeling of fulness in the 
lumbar region, and a dull ache accompanied by slight pain the injection 
IS stopped A few drops of the solution are then allowed to flow out by 
releasing slightly the pressure on the hand syringe, and, when the pa 
tient IS comfortable, the picture is taken The sensation of fulness is 
caused by distention of the pelvis with the solution, and is to be antici 
pated If too much pressure is exerted, however, great harm may result 
m a diseased kidney, or the patient may have so much pam that he will 
be unable to cooperate m the remamder of the examination Ordmanly, 
^5 c c of the solution will suffice, but dilated pelves and ureters often 
necessitate much larger quantities 
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An exact way of detcrnuning the capaat) of the kidney pel\ns is to 
inject stenle water until the patient complains of slight fulness, and meas 
ure the amount remo\ed by suction \ similar amount of opaque solu 
tion IS then introduced This ehmmates the possibility of pain or of 
harmful distention of the pelws ^Vnother refinement is to introduce I 
to 3 cc of a 2 to 4 per cent solution of novocaine or metjcaine mto the 
kidney peKas and ureter following pyelography sihich usually ehmmates 
pam 

After a picture has been taken nith the patient m the supine po'i 
tion, he is raised to a semi-erect posture, his feet having been placed in the 
stirrups provided for that purpose The catheter is then gently with 
drawn, the solution being injected during its withdrawal, and a film taken 
immediately with the patient erect \ constant pressure must be mam 
tamed on the syringe dunng the injection and withdrawal Films taken 
in the erect position reveal lesions which might not otherwise be detected 
particularly those associated with movable kidney 

The py elo-ureterograms thus obtamed completely outline the upper 
urinary tract, a most valuable aid m the diagnosis of any condition 
involving the urinary organs 


Comphcaltons 

The injection of the contrast solution may cause spasm and pam, which 
is sometimes acute but usually is a dull ache This can generally be 
rebeved by a hot tub bath and the application of heat to the kidney and 
bladder regions If this does not suffice,© 015 Gm (i gram) of morphme 
hypodermically, or 0 015 Gm (J grain) of pantopon, or 0 06 Gm of 
codeine should be giv en 

More senous complications are infrequent when pyelography is prop 
erly performed Especially to be guarded against are over injection 
and the use of too much pressure The pressure should not exceed 60 
mm of mercury because this pressure wiU be communicated to the^ 
glomeruli and tubules and will exceed the pressure m the capillanes 
cau«mg a reverse filtration which will pass the medium from the kidney 
pelvis into the blood stream If the solution used is toxic ov’er mjection 
can prove, and has proved fatal by causmg a complete anuna 

■Another possible, and avoidable, complication is traumatization b\ 
a too large catheter or one that is eroded and rough 
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C Serial Pxelography 

Pyeloscopy, or the fluoroscopic mvestigationof the upper urinary tract, 
though used by urologists for the past two decades or longer, is by no 
means an ideal method of visualization 



(a) (b) (c) 


16 SenalpyelogramsofM(Lulne> sfaonuigaoimaleniptyiQgtizQe (a) Immediate 
film, supine position Thepelvis calyces and ureter are well filled (b) Three minute film 
(erect), showing per cent retention (c) Five minute film (erect) The kidney is prac 
lically empty 

Jarre and Gumming, in 1930, presented an ingenious method of study- 
ing the emptying of the renal pelvis and ureter by the use of the anex- 
camera, which permits the taking of 10 to 18 exposures in rapid succession 
following a single retrograde injection of ointrast medium The expense 
of installing and operating the cmex-camera has prevented its 
common use 

In 1931 Thomas D Moore descnbed a simple, inexpensive, and prac 
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tical device for making serial pjelograms This consists of a tunneled 
tray which is interchangeable with the ordmarj Buckj diaphragm traj 
By utilizing this apparatus, three exposures of a kidney and ureter can 
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emptying time of the renal pelvis and ureter is under investigation, a 
second senes of exposures is made — usually at 5, 10, and 15 minute m 
tervals 

Techntc 

At the Bradj Urological Foundation, the technic for taking serial 
pyelograms, when delayed emptying is suspected, is as follows 

The patient is instructed to take 45 cc of castor oil the preceding 
evening Breakfast is omitted, and 400 cc of water is taken at 8 30 am 
The pyelograms are usually made at about ten o'clock m the morning 
A No 6 French ureteral catheter is intrfkluced to the renal pelvis, and 
the pelvis and ureter filled wit h 20 per cent sk iodan A pyelo uretero- 
gram IS taken immediately, with the patient in the supine position 
This IS followed by films taken 3 6, 9, 12, and 15 minutes later, the 
patient being m the erect position 

The senes of films thus furnished enables one to differentiate physio 
logical from pathological distortions and demonstrates the emptymg 
time of the renal pelvis and ureter Any definite amount of dye remain 
mg m the renal pelvis on the 15 minute exposure is interpreted as delayed 
emptying — — 

Adtaulages of Sertal Pyelograms 

Filling defects due to tumors or blood clots, renal or ureteral stones, 
or incomplete filling of the calyces, are demonstrated by senal pyelo 
grams more accurately than is possible when only a single film has been 
exposed The shadow of a stone in all three or six films is definite proof, 
as opposed to a mere possibility m a single film 

A non shadow casting obstruction in the ureter will appear m serial 
pyelograms as a constant defect in the ureter’s normal outline If par 
tial stricture without stone formation exists dilatation abo\e the point 
of stricture will be evident on all the films In those relatively rare in 
stances where there are present stones (usual!}’" cystine) which are per 
meable by the x ray, the serial pyclogran^ will show the location of the 
translucent calculus which may later be demonstrated by use of the 
wax tipped catheter or by the passage of the stones themselves In 
general, when an obstruction which is not sufficiently opaque to cast a 
shadow IS shown to exist, it may be suspected of being a cystine stone, 
and the urine should be examined for cystine Should cystine be found, 
the suspicion would be greatly strengthened, though additional proof 
would still be required 
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In%-estigation of the ureter in cases of actual or suspected stricture is 
greatly facilitated by the use of serial pyelograms The catheter no 
matter how slaJfull> manipulated is a foreign body The ureter resents 
its introduction and being a duct possessed of peristaltic poiver it may 
exhibit this resentment bj spasm i\hen the wax tipped or other uistru 
ment is introduced The examiner encountering resistance as he with 
draws the catheter maj interpret this hang as a stncture of consider 
able magnitude Serial pj’elograros taken when only the contrast medium 
IS m the ureter (the catheter having been wathdrawm) will do awa> with 
the danger of such misinterpretation Not only a spasm but normal 
contractions of the ureter gi\e one the feel of a hang 

Single pjelo ureterograms cannot be relied upon for the recognition of 
kinks strictures aton> and certain other abnormalities of the ureter 
and ureteropelvic junction Under normal conditions the renal pehas 
and caljces are subject to systole and diastole and the ureter is subject 
to penstalsis similar to that observed in the intestinal tract conse 
quently there is alternate constriction and relaxation of the ureter so 
that Its outhne is constantly changing Multiple x rays taken dunng 
the emptying of the renal pelvis and ureter are necessary to distinguish 
physiological from pathological distortions 

In the study of hydronephrosis much may be learned from serial 
films regarding the location and nature of the obstructive factor This 
is particularly true m early cases These cases may show little or no 
evidence of pyelectasis but senal films will frequently demonstrate 
markedly delayed emptying A hydronephrotic sac well filled with the 
contrast medium with constant absence of the dye in the upper ureter 
IS indicative of some obstruction at the ureteropelvic junction such as 
an aberrant vessel which is incapable of casting a shadow that is visible 
upon the film 

Serial pyelograms are particularly desirable m the study of nephropto 
SIS where the factor of constancy assumes great importance If even a 
slight degree of motility of the kidney exists the taking of separate films 
for the different phases of respiration will immediately demonstrate this 
The transient and asymptomatic nature of ureteral kinks occurring with 
nephroptosis has repeatedly been noted Thompson and Bumpus have 
pointed out that many kinks at the ureteropelvic junction occur at the 
order to take a deep breath and bold it while the film is being exposed 
as the kidney descends wath the diaphragm kinking of the ureter takes 
place On expiration however this kinking may entirely disappear 
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A permanently kinked ureter is now known to be an exceptional condi 
tion, but m makmg retrograde pyelograms by the ordinary method, 
leaving the catheter in position ’‘sphc^” the duct so as to keep it straight, 
while immediate ivithdrawal of the catheter permits a ureter attached to 
a ptosed kidney to relax into the kinked position which it occupied when 
the patient suffered a Dietl s crisis Roentgen ray diagnosis of mov 
able kidney by the serial method is therefore advisable, since it is by far 
the most accurate 

The study of renal mobility, or, rather, immobihty, is also important 
in the diagnosis of perirenal abscess or perinephritis Mathe has 
pointed out that very slight mobility, or entire absence of mobility, is 
often an aid in the diagnosis of these conditions 

Detennmmg Delayed Empytmg of Pelvis and Ureter The demon 
stration of delayed emptying time of the renal pelvis and ureter is helpful 
in deciding whether some pathological lesion, such as a kink or stncturp, 
aberrant vessel, fibrous band or periureteritis, is mterfenng with ade 
quate drainage This is particularly true in nephroptosis and early 
h> dronephrosis It is our impression that renal mobility rarely causes 
pain unless there is interference with normal renal and ureterahperistal 
SIS, resulting in urinary stasis, with or without infection Nephropexy, 
therefore is rarely indicated or benefiaal unless stasis in a ptosed kidney 
can be demonstrated The fact that transient ureteral kinks from renal 
mobility occur dunng inspiration, yet cause no renal pain, emphasizes 
the importance of proving inadequate drainage and urinary stasis before 
surgery IS instituted (Nephroptosis Diagnosis, p 1625) 

There are numerous methods of demonstrating delay in emptying 
when renal pelvic retention is suspected Excretory urograms are often 
satisfactory for demonstrating the delayed emptying time with marked 
obstructions, but a clear demonstration of the pelvis and calyces is rarely 
obtained in nephroptosis and early hydronephrosis Fluoroscopic 
visualization of the urinary tract is difficult, and has not proved satis 
factory for delineating the details of the calyces and ureters Perhaps 
the simplest satisfactory method is to take an x ray 10 to IS minutes 
following retrograde pyelography However, the additional information 
obtained from a series of films taken at varying intervals, with the pa 
tient in both the supme and erect postures, warrants the selection of 
this method whenever possible 

Normal Efnplytng Ttmeo/the Renal Pdvtscttd Vreter The emptying 
time of the pelvis and ureter of a normal individual has been variously 
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estimated at from 2 to 10 minutes Goldstein (1921), by a study of 
fractional p>elo’ureterograms, estimated it at from 3 to 7 minutes, 
Herbst (1931), by p>eIoscopy, detemuned it to be between 2 and 10 
minutes Martmez (1927) stated that the rate of excretion of the con 
trast medium not only vanes with individuals but also m the same indi 
vidual from one moment to another 

A study of 12 patients was conducted by Henhne and Bray, at the 
Brady Foundation, to determme the normal emptying time of the pelvis, 
and ureter, and whether or not the fluid mtake matenalJy affects ex 
cretion of the contrast medium Each patient first bad serial pielo- 
grams following the mgestion of large quantities of fluid, and, about a 
week later, a second senes, wnth fluids withheld Each required a 
shorter time to expel the contrast medium from the pelvis and ureter 
when fluids were forced, providing no obstruction was present The 
pelvis and ureter were free from contrast medium m 2 minutes m 2 
patients with forced fluids, while the a\crage emptying tune was 4 
mmutes With restncted fluids, no renal pelvis was empty m 4 minutes 
and 9 patients still had some remainmg medium in the upper unnary 
tract m ^ minutes From their study, these authors concluded that the 
normal emptying time of a kidney pelvis shows many vanations, which 
may be dependent solely on the fluid intake, or on certam drugs, or even 
psychic disturbances, and that because of this vanation, comparative 
serial pyelograms of each kidney, taken at the same cystoscopy, are 
preferable for the determination of delayed or unperfect drainage 
They further concluded that an arbitrary limit of 10 min utes should be 
sufficient for a normal kidney and ureter to empty, and that if bilateral 
senal pyelograms are made at one examination, the comparative study 
will demonstrate the presence, and usually the cause, of any obstruction 
which might be present 

D Intravenous Pyelo-ureterogeapht 
(excretory urography) 

In this procedure, certam non tome lodme compounds, mjected intra 
venously, concentrate in the kidneys and are excreted into the ureters 
and lower portion of the urmary tract in suffiaent quantity to cast an 
outhne of the excretory tract m the roentgenogram 

\\Tule urography does not usually give as dear-cut pictures as those 
obtained by the retrograde injection of opaque solutions, the orcum 
stances permitting its use, when the older method is impossible or 
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dangerous, exist so often that its introduction must rank as one of the 
milestones in the perfecting of urological diagnosis 

Adiantages and Indications Dtsadvanlages and Contraindications 
Intravenous pyelography has not displaced cj^toscopy as a diagnostic 
procedure, nor does its use in the ordinary investigation of the urogenital 
tract relieve the urologist from the necessity of taking a retrograde 
pyelogram when indicated Retrograde pyelography is an anatomical 
method, while excretory urography is essentially a physiological proce- 
dure It depends upon the excretion of the opaque medium into the 
calyces, pelves, and ureters Therefore, where kidney function is im 
paired the intravenous method may be misleading 
Excretory urography is invaluable m those cases m which cystoscopy 
or ureteral catheterization cannot be done Ureters that have been 
transplanted into the bowel cannot be catbetenzed, and the same is true 
of strictured or otheriVise obstructed ducts Patients with these disabdi 
ties may be subjected to intravenous urography without harm and with 
the possibility of helpful information being obtained It has also been 
of considerable help in the presence of obstructive congenital anomalies 
rendering cystoscopy mechanically impossible, mth the result that con 
gemtal anomalies are being recognized more often chnically It is well 
adapted to cases presenting obscure abdominal symptoms, and has fre 
quently facilitated differentiation of abdominal masses, both mtraunnary 
and extraunnary 

The intravenous method is of value m many cases of urinary tuber 
culosis Most of these patients come to the surgeon for rehef of the 
accompanying vesical irritation This irritation makes cystoscopy so 
pamful that general spinal, or sacral anesthesia is required Also, the 
edema of the vesical mucosa whidi is always present, particularly m the 
region of the ureteral orifices, makes catheterization of the ureters diffi 
cult, if not impossible In such cases the intravenous method is of the 
greatest assistance 

Excretory urography is also helpful m the detection of renal tumors, 
and in differentiating between stone m a calyx a calcified cortical ab 
scess, and an extraunnary shadow Indeed, for the latter purpose the 
method is superior to any other because the structure of the renal cortex 
IS accentuated m a manner not achieved by retrograde pyelography, and 
a tuberculous abscess in the cortex will stand out conspicuously Other 
advantages of the intrav enous method are it offers a bilateral urogram 
at one examination, it is a fairly accurate barometer of total and relative 
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renal function it is of assistance in deterniinmg the presence of stasis 
m the ureter or renal pelns it is simpler and less taxing to the patient 
It IS less expensive (unless retrograde p>elograins must subsequently be 
done when the expense of examination is increased) 

Intravenous urograms not infrequently fail to yneld sufBcient diagnos 
tic information due to incomplete filling of the calj ces or pelvis or to 
too rapid elimination of the contrast solution Retrograde pyelograms 
are usually preferable for the recognition of minor deformities v. hich are 
less clearly delineated on the intravenous pyelogram \nother disad 
V antage of the excretory method is the lack of cultural information 

Although a simpler procedure than cystoscopy and retrograde mjec 
tion this comparative simplicity of technic is offset by the greater ex 
penence required for mterpretation Moreover m the very ease mth 
which excretory urography may be practiced he two of its chief dangers 
namely that it be used by incompetent men and that dependence be 
placed on it to an unwarranted degree 
The greatest draviback of excretion urography is the fact that it is 
dependent upon approximately normal kidney function Cnppled or 
functionless kidney s cannot excrete the intravenously introduced opaque 
medium into the unne in sufficient amount to giv e satisfactory outlines 
This greatly limits the applicability of the method but despite these 
limitations it should never be overlooked in the diagnosis of abdominal 
conditions 

The combined use of excretion and retrograde urography will often 
yield more complete information than when either method is emploved 
alone Because of the ease with which excretory urograms may be 
misinterpreted the findings can seldom be taken as final and must be 
carefully correlated with other urological studies Excretion urography 
and retrograde pyelography should supplement each other rather than 
compete for preeminence 

Intravenous pyelography is contraindicated in (1) grave renal insuf 
fiaency (2) impaired hver function (3) iodine idiosyncrasy (4) hyper 
thyTOidism though authonties differ regarding the use of the newer 
media in which iodine is rapdli eliminated (o) when the disorder of the 
urinary tract is complicated by a severe svstcmic disease such as active 
pulmonary tuberculos s 

Pyelographu Media 

The 'solutions in most common use at present are neo lopax diodrast 
skiodan and hippuran 
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PreparaUon of the Pahent 

About 24 hours preceding administration of the drug, the patient is 
given a dose of castor oil Fluids are uithheld for several hours pnor 
to the examination, as fluid m the urinary tract dilutes the medium so that 
the roentgenograms will not serve their purpose Therefore, if the 
examination is to be made at 9 o’clock m the morning, no fluids shouldbe 
taken after midnight and no breakfast permitted 

Technic 

Two plain roentgenograms are taken before the injection is made 

Twenty cc of a suitable opaque medium, such as neo lopax, 20 per cent 
or diodrast, 35 per cent, is injected intra\enously ivith an ordinary 20 cc 
syringe if the patient is over 8 years of age (15 cc if he is between 1 \ and 
8 years, 10 cc if he is li years or under) These preparations are sup 
plied in 20 cc ampoules, sterilized and readj for use 

A senes of three x ra> pictures is taken the flrst, 5 minutes after 
injection (at which tune there is usually cndence of the drug in the 
kidney pelvis), the second, IS nunutes after injection, and the third, 30 
mmutes after injection, when some of the drug may have advanced 
far down in the urmary tract For the first and second pictures, the 
patient is in the supine position, for the third, in the erect posture 

It may be necessary to increase considerably the intervals between the 
taking of the pictures since excretion of the drug is dependent upon 
individual kidnej function Pathological conditions m the unnary tract 
w ill cause delayed appearance of the drug In cases of impaired renal 
function, it may be necessary to take pictures many hours after the 
administration of the opaque medium 

Comphcalwns 

In our experience, no serious acadents have occurred in connection 
with the use of intravenous urography, and unpleasant after-effects have 
been transitory and sbght 

E StJBCUTANEOTJS UROGRAPHY 

Subcutaneous urography is rarely done when mtravenous injection 
of the opaque medium is possible, but is a useful procedure when the 
mtravenous method cannot be used either because of an uncooperative 
patient or because the vein cannot be located Its use is confined al- 
most exclusivel> to children 
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Technic of Subcutaneous Admintslraltoti 
To 20 cc. of a 35 per cent solution of diodrast is added enough dis 
tilled water to make 100 cc of solution, about 50 cc. bemg mjected 
under each scapula Three pictures are taken, at inten als of 30, 60, 
and 90 minutes after the injection of the medium 
F. Peroral UaocaArav 
Contrast Media 

The possibilities of oral adnunistration of pjelographic media were 
apparent to those who first utilized the mtra\enous method, but the use 
of the oral route had to await the de\elopment of a better tolerated and 
more quicklj soluble contrast medium Hippuran which is the trade 
name gi\en to the sodium lodohippurate combination developed by 
Swick and Jaches in 1933 was the first and up to the present remains 
the onlj solution to have proved practical for oral administration Its 
base IS an lodme denvative of a substance normally found m human unne 
It IS distributed as a white powder, easn> soluble in less than its own 
weight m water It is well tolerated even by >ouDg children and b> the 
aged and enfeebled Used orally in clmical practice, it has given very 
satisfactory results, both from the standpomt of v’is]bnit> of the upper 
urmary tract and the absence of reactionary sj'mptoms 
The dosage is from 10 to 15 grams dissolved in approximately 75 cc 
of a mixture of simple syrup and elmr lacto-p>eptone. The only subjec 
tive sensation recorded is the salty aromatic taste of the solution and no 
nausea or v omiting has followed it' ingestion 
The reason for the use of dextrose m perorally administered pyelo- 
graphic media may require explanation WTien intravenous pyelog 
raphy w as first put mto clinical practice it was found that unsatisfactory 
urograms sometimes resulted because the contrast solution passed from 
the blood stream mto the tissue fluids and also because the drug had 
such a diuretic effect that it was eliminated too rapidly from the portions 
of the urmary tractwhichitwasparticularly desired to visualize Itwas 
necessary^ therefore^ to increase the hypertomaty of the contrast 
medium Dextrose was thereupon introduced as its bypertoniaty 
“hinders loss to the tissues and mamtams a high immediate peak excre 
tion ” enabbng one to secure good pictures withm 15 mmutes of its 
mtrav enous admmistration By the oral route, a longer tune must be 
allowed 

A disadvantage of peroral urography is this longer penod of time 
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required for the securing of pictures, which makes it impractical for 
routine use in a busy clinic 

Preparation of the Paheni 

The preparation of the patient is the same as for intravenous pyelo 
graphy (p 138) 

Technic of Oral Administration 

From 15 to 20 grams of hippuran, dissoUed m syrup, is gi\en prefer 
ably in the early hours of the da> Saline aperients and all other salts 
should be ruled out during the entire period 
The best pictures are usually those taken about 90 minutes after oral 
administration of the drug Deficient absorption will, of course, pre 
vent satisfactory contrasts so that the oral method should not be used 
with patients known to have any alimentar> tract irregularity If only 
a cystogram is desired, however, the oral route will se^^e even with 
alimentary disturbance 

G Interpretation of Pyelo VREXEROCRAiis 
The value of urography is in direct proportion to the skill of the 
urologist m interpreting the films This requires knowledge not only 
of the normal outlines but of deformities indicative of various anomalous 
and pathological conditions Of especial importance is the ability to 
recognize earlier stages of disease Certain deformities are characteristic 
of certain diseases, but, unfortunately , all urograms are not typical It 
IS only when deformities are dearly depicted, and typical of a certain 
pathological condition or anomaly, that diagnosis is possible on the 
pyelogram alone 

The urographic diagnosis of each of the lesions and anomalies men 
tioned below will be considered more thoroughly further on in these 
pages. The mtewUow here is merely to mdicate the chief renal and ure 
teral abnormalities demonstrable by pyrelo-ureterography and their 
urographic appearances, where these are fairly typical 
Normal Renal Pelvis and Ureter There is considerable difference of 
opinion as to what constitutes normahty in a kidney pelvis 

In the roentgenogram, the right pelvis should be shown as lying from 
3 to 5 cm below the left If this relation is not maintained, the inference 
IS that some abnormality, either a congenital malformation or a patho 
logical condition, exists 
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If one kidney shado;\ is matenallv larger than the other, even if 
there is no roentgenographic evidence that one organ is not functioning, 
compensatory h}pertrophj should be suspected, and further iniestiga 
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While there are usually but three major calyces, there may be two 
or e\en four without any other notireable deviation from normal form, 
and the minor caljces maj vary m number from six to fifteen The 
calyces should shoiv a clear cut cuppmg, with no shaggmess or dulling of 
the outline and no bulging or narrowing of the infundibula The upper 
major calyx is usually long and slender, the lower, shorter and thicker 

The normal renal pelvis is gcnerall> triangular m outline or funnel 
shaped The base of the tnangle is parallel with the long axis of the 
kidnej, while the apex points dowmward and leads into the ureter This 
outline may, how ev er, v arj considerably while still keeping within normal 
bounds One should expect to find both kidnevs generally similar in 
outline Marked divergence is suggestive of an anomalous or pathologi 
cal condition 

In adults, the ureter averages about 4 S to 5 5 mm in diameter when 
distended Its outline is quite uniform except at its normal points of 
constriction, namel>, at its entrance into the renal pelvis in the center 
of the abdominal portion, and at the ureterovesical junction The 
diameter may, however, vary considerablj with the size of the individual, 
this variation ranging all the way from 1 to 7 5 mm 

PmsialUc Contraction of the Ureter An entirely normal condition, 
which must be nghtlj interpreted when observed is peristaltic contrac 
tion of the ureter, a long constriction which does not appear m two sue 
cessive plates This is a well recognized condition, and not likely to be 
mistaken for a ureteral stricture, which never occurs over such a wide 
portion of the duct and m successive pyelograms is always in a fixed 
position 

Anomahes of the Kidney and tTreter Congenital anomalies of both 
the kidney and the ureter are relatively common and may take many 
different forms (Figs 19 and 20) They occur more often in the male 
than m the female Anomahes of the kidney can be visualized in only 
two wajs by operation and by pyelography ^s anomalous kidneys 
are much more subject to disease than normal ones it is perhaps not 
surprising that so many malformed and misplaced kidneys are discovered 
during examination for some urinary tract disturbance for which they 
may or may not be responsible 

Anomalies of Nwnber and Form The simplest malformation of the 
kidney IS duplication of the pclats, which is quite common and easily 
recognized m the pyelogram Duplication may be partial or complete 
“Double’ pelvis may mean merely an elongation of the normal upper 
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calji or two entirel> distinct functioning peUes In rare instances, as 
man} as three distinct pehes ha\e been demonstrated Double pelns 
often exists m conjunction -with a normal ureter Occasionally two 
pelves with wholl} distinct ureters will be demonstrated m the p>eIogram 
(Anomabes of the Kidney, p 1365, Anomalies of the Ureter, p 1215) 
There are many different types of ureteral dupUcatwn upright Y, 
re\ersed Y, two lumina in a single sheath, etc 
A few cases of crossed ectopy ba\e been reported In this cunous 
anomalj the ureteral onfices are apparently normal, but the ureters 
instead of going normally up and down, cross m such a wa% that the 
ureter from the right kidney enters the bladder on the left *ide of the 
trigone, and Mce ^ersa 

Most of these anomalies are casil) distinguished on pjelo ureterograms 
— either retrograde or intravenous 
A double kidney is a further extension of the duplication process and 
occurs fairlj often This ij^ic of kidney appears to be more subject to 
pathological changes than the normal oigan the lower portion of the 
double kidney bemg the one usuall> affected 

Horseshoe kidney is but one t>'pe of fused kidney although it is the 
tjTie moat often encountered It may be recognized b> the fact that the 
calyces extend mesially to the descending ureter a characteristic and 
inv ariable picture Fused kidnc> ma> be di'cemed in a plam roentgeno 
gram because both pelves will be nearer than normal to the spinal column 
and will be about equal in height and angle of mchnation If a unilateral 
p}elogram has been made, and the pelvns is observ'ed to be abnormally 
near the vertebrae, the existence of a fused kidne} maj be inferred 
from this alone Intravenous injection gives the best representation of 
the condition in those cases where the function of both sides is approxi 
mately normal, the presence of the contrast mediummthe secreting por 
tion of the renal parencbj-ina being helpful in displaj^ng the anomalous 
conformation If one side is badlj diseased the retrograde method, or 
even the plain roentgenogram, must be rehed on 

Unilateral fused kidney is occasionally encountered, but must be 
reckoned a rare anornal} Its existence may be determined by the loca 
lion of both, or all three, pelves on one side, with no kidne> shadow on 
the opposite side m the renal area The diagnosis must, however, be 
confirmed by c}stoscopy, and the plam roentgenogram should be of 
assistance 

Congenital stricture of the ureter is well demonstrated on the p>elo- 
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ureterogram While most common at the ureteral orifice, a congenital 
stncture may occur at any pomt m the ureter’s extent Stncture at the 
orifice causes the ureter to dilate and protrude into the bladder, the re 
suiting ureterocele being plainly evident in the ureterogram 

Anomalies of Position Ectopic ktdney presents an interesting pyelo 
graphic subject The ectopic mass can sometimes be felt by the palpat 
mg hand, but more often the kidney is only made out by retrograde or 
intravenous pyelography 

\Vhile ectopic kidney is a relatively prevalent congenital anomaly, the 
majority of displaced kidneys are of the acquired type Nephroptosis 
may be due to Jhe weight of a growing tumor, disorganized abdominal 
pressure, torsion or ^veakening of the renal attachments, or simply to 
loss of the supporting fat upon which the kidney depends for the mam 
tenance of its normal relations to surrounding organs Nephroptosis 
is one of the commonest conditions confronting urologists It is nell to 
remember that the right kidney is the one more often affected, and that 
the condition is far more common to women than to men Bilateral 
ptosis IS not uncommon The ptosed kidney is a likely subject of 
urinary infections and other pathological conditions 
Nephroptosis is clearly demonstrated m pyelo ureterograms taken with 
the patient m both the supine and erect positions By this method a 
clear outline is obtained not only of the descent of the kidney but also 
of the ureteral distortion usually present Serial pyelograms are espe 
cially valuable m the diagnosis of this condition The roentgenographic 
investigation should be very thorough, as temporary alterations in the 
conditions are common 

Hydronephrosis Hydronephrosis is distention (in greater or less 
degree) of the renal pelvis and calyces with retained urme, the evacuation 
of which has been prevented by some mechanical obstruction at the 
ureteropelvic junction, in the ureter, or m the lower urinary tract, or by a 
neuromuscular dysfunction of the ureter or pelvis 
Retrograde and excretory urograms are both useful for demonstrating 
well established hydronephrosis, but early changes are not satisfactorily 
Visualized on the excretory urogram Serial pyelograms are particularly 
valuable in the study of hydronephrosis Obstructions at the uretero 
pelvic junction and delayed emptying of the pelvis and ureter, two very 
important factors m hydronephrosis, are better studied by this method 
than by any other 

Ureteral Stncture and Kinks Without a complete history and careful 
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correlation of physical findings, the interpretation of uretero pyelograras, 
•when stricture is in question, will not be very satisfactory To quote 
Wesson “The diagnosis is not warranted unless the film reveals above 
the suspected area a definite pathological dihtation ” It is probably 
nearer tbe truth to say that we tnfer the suspected stricture from what 
we can observe of its effects, rather than that the urogram or plain roent 
genogram actually demonstrates the stncture itself Serial pyelograms 
serve best for the interpretation of ureteral stncture 

Senal pyelography is also the best method of studying ureteral kinks 
These usually occur in the upper portion of the ureter near its junction 
with the pelvis The majority of ureteral kinks are transient and pro 
duce no symptoms If the tanking of the ureter is rendered constant 
by the presence of adhesions or other abnormalities, marked interference 
with urinary drainage may result This factor of constancy or tran 
siency, which is so important m the interpretation of ureteral Unks and 
constrictions, is admirably demonstrated on senal films 

Renal Infections Patients suffering with acute infections of the kid 
neys are not usually subjected to p>elograpby dunng the acute stage, 
and It IS therefore difficult to describe the appearance of a pyelogram or 
ureterogram of such a case Pyelography is customary however, in 
chronic infections and the pyelograms m such cases are often very in 
teresting and sometimes quite charactenstic 

The gonococcus rarely invades the kidney and gives no characteristic 
pyelogram The colon bacillus, the commonest invader of the upper 
urinary tract, usually presents a charactenstic pyelographic picture It 
15 practically always present in hydronephrosis and causes a blunting 
of the normally sharp outlines of the renal pelvis and calyces givingthem 
a fuzzy or moth eaten appearance which while not so marked as that 
seen in tuberculosis, nevertheless is quite distinctive WTien the Sla 
phylococcus aureus or the streptococcus in an> form mvades the kidney 
the patient is usually much more tone and tbe urograpbic picture is not 
characteristic 

Renal and Ureteral Tuberculosis Tlie diagnosis of renal tuberculosis 
is discussed more fully on page 1500 Certain factors should however 
be borne m mmd m connection with the roentgenographic diagnosis 
The madence of the disease is about equal m males and females \\ hile 
the clinical lesions of renal tuberculosis are originally unilateral in most 
cases, a considerable percentage later become bilateral In anj roent 
genographic investigation, therefore, both «;ides should be carefully 
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examined, irrespective of whether or not nephrectomy is contemplated. 
The disease often appears in middle or late life, which is contrary to the 
pulmonary manifestations, which are regularly seen in young adults. 
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Thus, the mere fact that a patient is m his forties or fifties should not 
lull one’s suspiaons of the tuberculous nature of his ailment Though 
the patient may be quite unaware that he has ever been infected with 
pulmonary tuberculosis, examination of the lungs will frequently show 
healed foa or the relighting of old, long-dormant areas 

Both the retrograde and ejcretorj methods are of the greatest useful 
ness m the diagnosis of renal tuberculosis The vesical imtation that 
often accompames the kidnej lesion sometimes precludes cystoscopy, 
and the intravenous method has frequently proved a great boon to the 
physician under these circumstances Intrav enous or peroral introduc 
tion of the medium is innocuous, but where the kidney is functiomng 
poorly , or not at all, is useless so far as the diseased organ is concerned 
However, when the plain roentgenogram has showm outlines suggestive of 
tuberculous infection of one «ide, the information that excretory urog 
raphy can give concerning the sound side will be of help m many ways 
If the plain roentgenogram’s evidence is doubtful, and it is possible to 
pass a cystoscopc, retrograde pyelc^raphv with one of the newer media 
will not endanger the patient and may prove invaluable In 9 ca 2 »es out 
of 10 tuberculosis can be excluded if tbepyelogram thus obtained proves 
negative Functional tests and estimation of the amount of pus in the 
urine can only suggest conditions which the pyelogram po^itivelv demon 
strates \Mien employing the retrograde method, stereoscopic films will 
be found of greatest value 

Early P^elographic Appearances A condition of toxic nephritis or 
pyelonephntis may early be induced by' the presence of tubercle baalh 
m the kidney This must be differentiated from similar conditions due 
to other causes Before there are anv demonstrable lesions in the 
parenchyma of the kidney , the presence m the unne of tubercle bacilh, 
and the occlusion of the calyces and pelvic outlet which they cause, will 
be productiv e of some degree of distortion m the outline of the py elogram 
However unless the process extend:> rapidly , the pre«ence of the tubercle 
baalh will not be betrayed by any noticeable degree of enlargement 
Intrav'enous pyelograras made at this stage will show that the affected 
kidney is functioning poorly Wesson and Ruggles state that the imtial 
infection is sub-epitbehal in the papillae of the kidney, dose to the 
pomt of reflection of the mucous membrane of the minor caly ces, or at 
the base of the pyramids \\Tien the infection breaks through the epi 
thebal lining, it leav es an irregular moth-eaten surface , this is the earliest 
pyelographic proof of renal tuberculosis and is usually found in the 
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superior calyx This evidence of cortical necrosis is typical of tubercu- 
losis, and, vhen associated uith tubercle bacilli in the urine, is diagnostic 
Later Momfesialions Fibrous attempts at repair, with caseation and 
the formation of cavnties, are later manifestations, and are plainly 



Fig 23 Pjelovenoua backflow (left) Retrograde pjelo-ureterogram 


visible on pyelo ureterograms taken at this stage of the disease Still 
later, wide areas of infiltration are to be seen The ureter becomes stric- 
tured, with resultant hjdronephrosis Irregular dilatation of the ureter, 
accompanied by incomplete filling, is almost conclusive eNadence in favor 
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of tuberculosis as opposed to inflammatory conditions due to other 
infections The “areas of feather edged destruction,” mentioned by 
Wesson, become more promment as the disease progresses Frequently, 
only a minor calyx is affected, agam,a major calyx may have a tuberculous 
stricture in the infundibulum, practically isolatmg it, and sometimes 
all the cal>ces, as ■well as the pelvis and ureter, are involved The 
hydronephrotic sac represents the final stage As the kidney is now 
entirely functionless, intravenous and peroral methods are useless 
The caseation and calcification of renal tuberculosis must be dif 
ferentiated from stones, calcified glands outside the kidney, calcified 
cysts, and tumors Subdiaphragmatic and permephntic abscesses may 
also cause confusion Carbuncle of the kidney is not likely to cause 
difficult> m diagnosis if there is already suspicion of tuberculosis 
Cystic and Sohd Tumors of the Kidney and Ureter Both cysts and 
solid tumors are relatively common in the kidney Any form of new 
growth of the ureter is uncommon, and cysts are so rare as to be of 
slight clinical importance m routine urological practice 
Congenital polycystic kidney is proving a more common lesion than 
was formerly believed, and its recognition by means of x ray investiga 
tion has been of great assistance m establishing this fact In polycystic 
disease, the appearance of the pyelogram vanes with the stage of the 
disease In the later stages it often simulates renal neoplasm The 
changes consist chiefly in alterations due to compression of the calyces 
by the cysts As a rule, there is narrowing of the pelvis and elongation 
of the calyces, so that they extend o\er a space larger than the usual 
renal area 

When a large solitary cyst is present, the urogram may be normal, 
or it may show emdence of pressure or pulling on the pelvis or calyces, 
together with ureteral distortion and change in the position and axis of 
the kidney as a result of the weight of the mass 
III cystic tumors, the outhne of the Judney or psoas muscle, or both, 
will be recorded on the x ray film through the shadow of the cyst, which 
is of lesser density 

A rare cystic condition seen m the kidney is echinococcus disease 
(hydatid cyst) 

In the diagnosis of renal neoplasms, pyelography offers the most 
useful means at the urologist’s disposal In these cases cystoscopy is 
of little \alue and clinical evidence usually very meager Hematuna 
maybe the only constant sign, and this is indicative of many other urmary 
tract lesions 
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Pyelography will quickly show whether or not a kidney is normal, but, 
as there are probably no two tumors which distort the kidney in preciselj 
the same way, exact diagnosis by this means alone is impossible There 
are, however, certain defonnities which, though common to other 
pathological conditions as well, arestronglj suggestive of tumor if several 
are demonstrated simultaneously in the pjelogram These are (1) 
enlargement of the entire kidnej shadow, (2) elongation or enlargement 
of the renal pelvis, (3) distention or retraction of one or more calyces 
or of the entire pelvis , (4) a filling defect of the pelvis caused by invasion 
of the lumen, (S) displacement or rotation and abnormal position of an 
otherwise normal pelvis, (6) overlapping of the vertebrae bj the distorted 
ureter, (7) deformity of the ureteropelvic junction and upper ureter, 
indicating encroachment by a mass 
Unfortunately, earlj neoplasia in the kidney gives flight or no pyelo- 
graphic evidence However, one who is Ihoroughlj expenenced in the 
mterpretation of pj clograms ma> soraelimcs be able to make a diagnosis 
even when the tumors are ver) small or when there is as jet nothing 
more than malignant ulceration of the kidney pelvis 
The earliest deformity which can be attributed to renal tumor is 
elongation of one or several of the calyces The lumen of the affected 
calyx IS usuallj contracted at the same tune, and there is often, though 
not alwaj3 considerable general distortion of the adjacent pelvis \s 
the length of the caljces vanes considerably even m normal kidneys this 
alteration must be well marked before it can be positively termed inchca 
tive of neoplastic growth Spider leg deformitj’ is the term usuallj 
applied to the marked epreadmg elongation and enlargement which 
long expenence has taught roentgenologists who follow their cases 
to the operating room or autopsy table to be charactenstic of tumor 
Practicallj all renal neoplasms eventually encroach upon the pelvis, 
so that the pelvnc outline is inv anablj irregular except in v ery earlj cases 
In pusbmg m the cavity of the pelvis as W aters has pointed out, a renal 
tumor will often leave a thm compressed cup hke extension of the pelvis 
about the penpherj of the tumor mass In more extensive growths the 
pelvis maj be reduced to a thin leaflet, scarcely casting a shadow except 
where it presents itself at a tangent to the rays 

These appearances must be distinguished from the enlargement of the 
calyces typical of tuberculosis from the v erj irregular pelves of pj ogenic 
mfection, and from the elongated, compbeated arrangements in congeni 
talpoljcjstic kidnejs The size and weight of a tumor maj cause change 
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m the couree and outline of the ureter strikingly like those commonly 
associated with the clinical characteristics of movable kidney Due to 
the position of the retroperitoneal lymph glands, enlargement or new 


1 2 3 



4 5 


Fig 27 Renal and ureteral calculi (1) Flat plate sfaowuig large solitary calculus in the 
region of the renal pelvis on the left side (2) Same case Retrograde pyelogram A large 
stone occupied the renal pelvis incompletely blocking the urinary outflow The pelvis is 
smallbut there IS dilatation and blunt ng of tM calyces (3) Retrograde pyelogram Large 
staghorn calculus rsith p> elonephntis and abscess formation (conflnued) (4) Retrograde 
pyelogram 2>.egative c^culus composed of uncacid Jiote^ing defect (5) Flat plate 
Huge bilateral staghorn calculi and numerous smaller stones (cystine) in a young man 13 
years of age 
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growth of these structures is frequently confused with renal tumor 
P>elograph} is particularl> useful for ruling out extrarenal conditions 
such as perinephntic abscess and tumors and abscesses in neighboring 
organs and in the distinguishing of c\'sts from solid tumors of the kidnej 

If possible combined intra\enous and retrograde p>eIograph> should 
be utili 2 cd in all cases of suspected renal neoplasm As the fate of an> 
kidnev containing a nev, gronth is regularly remorTil e\ery diagnostic 
means «hould be exhausted m establishing a positive diagnosis 

Renal and Ureteral Calculus Stones may form at anj point in the 
unnary tract but the majontj probabl> originate in the Lidne> and are 
earned doivnuard with the outflow of unne Once started on their 
course anj one of numerous possible factors may decide where the) will 
eventually lodge 

The clinical s>TOptoms of stone m the kidney or ureter may be ascer 
tamed by reference to pages 1261 and 1602 The appearance of such roam 
fcstations «houId prompt the ph)stcian to institute immediate x ra) 
exploration for with the roenlgcnographic means now at our command 
more than nine tenths of unnary stones can be discovered irresp“ctive 
of their location Flam roentgenograms are usuall) helpful in demon 
strating stones of the Udciey and ureter but p)clography is much the 
more satisfactor> means The retrograde method however is neces 
sary in most cases as stone formation so frequentl) lowers the function 
of the affected kidney that the intravenous method is not satis 
factor) 

The entire conception of unnary stone as a clmical entity was changed 
by Roentgen s discovery From the beginnings of medical histoi) the 
existence of stone was known to be accompanied b) sjTnptoms of the 
most violent and alarming descnption WTiat was not known was that 
stones can and do exist without producing any sjTnptoms whatever 
It is now well realized that stones may form in a kidne) in such numbers 
as practicall) to destroy it without the unfortunate victim being aware 
of their presence or suffenng symptoms sufficient!) distressing to make 
h^m seek medical advice It is in the demonstration of such silent 
stones that roentgenograph) has rendered one of its greatest semces to 
urology 

Because the pelvis is the most common location of renal stones the 
possibilit) of small silent stones bemg lodged in a calyx is often over 
looked Stones m the cal) ces frequentl) become encysted when they 
have formed at the tip of a minor caljx and so iniured the mucosa as to 
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cause cystic degeneration of that portion of the kidney. Some cysts 
may arise because the stone, as its size increases, cuts of? the drainage 
from the calyx; or the drainage may be cut off by some other agent and 
the stone forms in the resulting cj^t. 



Fig. 29. Traumatic rupture ot the ri^t kidney. The p>elogram shows definite irregularity 
and abnormal appcanace of the pelvis and cal>'ces 

Occasionally, there may be a single stone in each kidney, tvith all the 
symptoms referred to one side. A peWs may be packed with multiple 
tiny stones, or a number of small stones may coalesce to form staghorn 
or other bizarre-shaped calculi. 
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The excruciating pam called “tenal a>Uc" is sometimes caused by 
blocking of the ureter bj a blood clot or bj ureteral obstruction fromsome 
other cause, such as the kink caused b\ nephroptosis, but the most 
common cause of such blockage is stone Impacted calculi at the 
ureteropelvic junction and stones lodged in \anous parts of the ureter 
are common 

StOH« IK ConpincUon Other Abnormaltites Stone formation may 
accompany almost any other pathological condition to which the kidney 
IS subject Stones are sometimes the direct result of mjury or disease of 
organs outside the urinary tract — for example, trauma to the spinal cord, 
peptic ulcer, extensive bums, or infections of the mouth and sinuses 

Traumatic Injury Surgical Injuries to Ureter Injury to one or 
both ureters is sometunes acadently inflicted during extensive pelvic 
procedures such as panhysterectomy The ureter may be nicked, per 
mittuig escape of unne into the penureleral tissues, it may be com 
pletely severed, or it may be included in a ligature, so that its lumen is 
partially or completely occluded Any one of these accidents is readily 
demonstrated by intravenous pyelography in subjects whose kidneys 
are functioning normally 

Rupture of the Kidney In the demonstration of kidney mjunes, 
urography gives valuable information not only as to the injured kidney 
but also regarding the function of its mate Frequently, m these 
cases, the patient’s condition will not permit cystoscopy and retrograde 
pyelography Excretion urography must, therefore, be relied upon 

Ureteral Diverticulum Ureteral diverticula may be either congenital 
or acquired The congenital form is a sac or pouch along the course of 
a relatively normal ureter and is probably an abortive attempt on the 
part of nature to develop a bifurcation or a supernumerary duct Ac 
quired ureteral diverticulum is usually due to stone, which, in turn, often 
forms because of a stricture above which salts collect and form a con 
cretion If the ureteral wall just above the pomt of stricture happens to 
be weak, or actually defective, it will give way before the increased 
pressure of vnne edheted above ibc stricture Because of the elastiaty 
of the ureteral wall it stretches instead of ruptunng The side of the 
stone opposite the diverticulum is sometimes channeled so that unne is 
able to flow down the ureter in practically normal amount and frequency 
^Vhen this occurs, the pelvis and calyces may be but little larger than 
normal indicating that only slight obstruction has been caused despite 
the size of the stone 
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There is no way of determining, pyelographicahy, tvhether such a 
pouch IS congenital or acquired Microscopic examination of the tissue 
would be the onl> positive means of identification 

H Renal Arteriography 

Renal arteriography is the roenlgenographic study of the renal arcula- 
tion made nsible by the injection of a contrast medium into the aorta 
According to the technic of Dos Santos who first described the method, 
this IS accomplished through a long needle inserted into the back at the 
level of the twelfth dorsal and second lumbar vertebrae In 1931, Dos 
Santos stated that he had punctured and injected the aorta m more than 
300 living subjects without a single accident We have had no personal 
experience with the method but are inclined to agree ivith the opinion 
of Henline and Moore (1936) who, following a senes of experiments on 
dogs, in which they utilized various solutions including sodium iodide, 
skiodan, lopax, thorotrast and uroselectan B, came to the conclusion 
that the danger of aortic arteriography, m its present stage of develop 
merit at least, is too great to compensate for the information obtained 
from the x ray film — information which is ordinariI> obtainable through 
simpler and less hazardous methods The chief dangers of the procedure 
are hemorrhage and the toxicity of the contrast solution and extreme 
care must be exercised m the punctunng of the aorta and in the selection 
of the contrast medium 


I Pneumoperitoneum 

Urological diagnosis has in the past sometimes been expedited by the 
mjection of air or gas into the peritoneum while the patient is kept 
under fluoroscopic observation The introduction of excretory urography 
has made the employment of this method unnecessary, and the fact 
that the maneuver can only be earned out by experts under perfect 
fiospitaf con<fitions greaffy limits its usefulness 

J Excretion Urography as a Measure of Residual Urine 
It was suggested in 1933 by the English urologist Kenneth Heritage, 
and more recently in this country by Edwin Beer, that a contrast medium, 
administered either intravenously or orally, is a useful means of gauging 
the amount of residual urine in cases of bladder neck obstruction This 
can only be done, however, when renal function is adequate arestnction 
which makes the method inapplicable m man> prostatic cases 
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The chief ad\antage of the procedure is that the e«tiinatmg of the 
rc'idual unne tnaj be done at the same tune as the regular urographic 
examination thereb\ eliminating the neceesit\ of catheteruing the 
bladder The passage of a catheter to draw off the residual urme en 
tails the n«k. of introduang infection into the bladder and m addition 
IS ill tolerated bj nian\ patients It is customary in inlra\enous urog 
raph) to have the patient emptj his bladder before the last urogram 
IS made therefore the amount of residual unne will be shown upon the 
film or fluoroscopicallj without the expenditure of extra time and effort 
The advantage claimed for this method is that while it does not of 
course give precise measurements the trained observer can gauge fair!) 
accurately the amount of residual urine without exposing the patient 
to the dangers of trauma or infection \\ e do rot feel that such e'Uma 
tion IS accurate enough and do not advocate its use 

h. C\STOGRAJPini AND UjUrTHROCBAPiri 
\n X raj picture of the bladder uken after the vi«cu> has been filled 
with an opaque medium is called a cMlogram a similar picture of the 
urethra is called a urelltrogram and a picture of both the bladder and 
urethra on a «ingle film is termed a cvr/o ureikregram 
The first rcallj cfBaent cj-sto-urethrograms were made after the 
injection of an opaque medium (lipiodol) into the urethra and bladder, 
and this method is still standard Since the introduction of the excrc 
torj method however the popularity of the injection technic has de 
dined somewhat These newer methods of administration are 'Simpler 
and easier but considerably more tune is required between the adminis- 
tration of the opaque medium and the making of the x ray or fluoro- 
scopic examination and the pictures are not always as satisfactory 

Conlrasl Media 

Opaque media for cj stographj and urethrographv hav e not been «tand 
ardixed Sodium iodide hippuran umbrathor bpiodol and lodochJoral 
are perhaps the more popular media in present use 

Sodium iodide 2 to 10 per cent is probablv the cheapest and mo«t 
generally satisfactorv medium for clinical ite m making cy stogram. 
Con'iderable care and judgment are necessarv in making up the solution 
for if it IS too den<^ it will obscure foreign bodies and stones e u<« a 
10 per cent «olution of sodium iodide when taking ev'tograms for the 
demonstration of div erticula and a 3 per cent solution for cysto-urethro* 
grams and for ve<ical tumor 
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Eippuran jelly is a very satisfactory contrast material for urethrog 
raphy The formula as used at the Brady Foundation, of the Nev York 
Hospital, is as follo^\ s 


IDppuran NNR 16 Ogm 

Tragacanth U S P (Extra Select Scales) 1 a gm 

Glycerine USP 19 1 cc 

Merthiolate 1 lOOO solution 10 0 cc 

Distilled water qsad 100 0 cc 


Add 50 cc of water to the tragacanth to form a smooth paste Add the glycerine and 
merthiolate DissoU e the hippuran in the rest of the distilled n ater and add this solution 
to the paste with constant stirring Strain through gauze if necessary 

Umbralhor a 25 per cent solution of thorium dioxide, is particularly 
useful for the cystographic diagnosis of bladder tumors It has a 
tendency to cling to bladder mucosa that is m any way abnormal, so 
that if the medium is withdrawn and au introduced into the bladder, an 
impression of the abnormality is obtained It also coats bladder stones, 
so that a definite shadow of the stone will be cast and its size and shape 
shown It IS therefore helpful m diagnosing non shadow castmg calculi 
Ltptodol, though less popular than it formerly was is still favored by 
some urologists for urethrographj Flocks and Alcock s method of 
preparing the hpiodol medium is the one commonly used in American 
urological clinics 


Technic 

Technic of Injection Cystography A flat plate is first taken of the 
\esical area, with the patient m the dorsal position 
The bladder is emptied with a soft rubber catheter, then filled comfort 
ably full with contrast solution, the catheter withdrawn, and exposures 
made in the antero postenor and oblique positions About 150 cc of 
the opaque solution is normally required 
The bladder is again emptied by catheter, refilled immediately with 
air by injection with a 60 cc Asepto syringe, and another exposure made 
The contrast cystogram thus obtained is useful in diagnosing neoplasms, 
tabetic bladder, and particularly, diverticula Usually the air filled 
bladder will stand out m marked contrast to the pouches, which have not 
had tune to empty themselves of the opaque medium The contrast 
cystogram will also generally give valuable evidence as to the number 
and relative size of the pouches Occasionally, however, a diverticulum 
will empty too soon for the contrast cystogram to expose it The method 
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IS, therefore, not infallible, and the findings should be carefully compared 
with those of cystoscopy 

In cases of prostatic obstruction, the aerogram is taken before the 
cjstogram 

Cystography, TJsmg Umhrathor A comparatively simple method of 
outlinmg the bladder, A\hcn search is being made for suspected \esical 
tumor has been suggested by Wesson and his co-workers, who make 
of umbrathor a 25 per cent solution of thorium dioxide 
The bladder content is emptied by catheter into a measunng glass, 
and the amount of withdrawn unne carefullj noted An equal amount 
of fluid, consisting of umbrathor and water, half and half, is then in- 
jected into the empty bladder About 50 cc is usually required At 
the end of 10 minutes, the fluid is withdrawn and air mjected mto the 
\esical cavity The amount of air should be 30 cc less than the pre 
viously ascertained bladder capaaty The umbrathor is deposited upon 
the mucosal bning of the vesical cavity as a flocculent coating, and unless 
the X ray exposures are made promptly this coating may separate, thus 
ruining the cystogram If successful, however, any exiting tumor will 
be clearly outlined 

Aerograms The injection of air has been very successfully used for 
the roentgenological diagnosis of bladder tumors This method can be 
used when a cystoscopic examination is impracticable 
Anterior and postenor roentgen ray exposures should be made before 
injecting the air These will give information of the condition inde 
pendent of inflation and the relation of anv gas or air which may be 
present in the pelvic colon or rectum Vesical calculus if present, is 
usually visible in these preliminary pictures 
After cleansing the urethral onfice as for ordinary catheterization, as 
large a urethral catheter as can be passed without discomfort to the 
patient is inserted Residual unne must be removed from the bladder, 
compression usually being necessary to ehmmate as nearly as possible 
all fluid from the viscus Using a 60 cc Asepto syringe, air is then 
injected into the bladder until the patient complains of fulness Care 
must be exerased not to overdistend the bladder, for it would be per 
fectly possible to rupture a diseased viscus, but if the injection is made 
slowly, and the patient’s complamts promptly' heeded, there should be no 
danger Care must also be taken when introducing air into the bladder 
in the presence of hemorrhage, as a fatal air emboli«m might occur 
W’hen the bladder is suffiaently distended, one or more plates should 
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be exposed posteriorly, after which the patient is turned on the abdomen 
and further films made anteriorly, directing the rays through the bladder 
obliquely from below upward, so as to avoid the pubic arch as much as 
possible 

Technic of Injection Urethrography For injection urethrography we 
prefer hippuran as the contrast solution 
The patient is placed in the dorsal position the urethral orifice 
cleansed a catheter inserted, the bladder emptied, and immediately 
refilled with air About 30 cc of opaque solution is then injected into 
the urethra with a urethral syringe Roentgenograms are taken while 
the injection is being made 

Visuahzation of Urethra and Bladder (Cysto-urethrography) For 
obtaining cysto urethrograms we proceed as follows The patient is 
instructed to void He is then prepared in the routine manner With 
the patient in the dorsal position an x ray opaque urethral catheter is 
introduced and the residual urine, if any, withdrawm and estimated 
The catheter is left in position 

The patient is now placed on his right side in the oblique position, with 
the right thigh flexed to about 43 degrees and the left thigh extended 
The bladder is filled with air the injection being stopped as soon as the 
patient declares he has a sensation of fulness 
The urethral catheter is next removed the operator meanwhile holding 
the terminal portion of the urethra dosed with hts left hand A syringe, 
to which IS attached about 2 inches of a No 16 French whistle tipped 
catheter, and which is charged with 30 cc of hippuran jellj, is taken up 
with the operator’s right hand, and the catheter inserted into the urethra, 
which the left hand keeps closed about it as it enters The assistant 
protects the operator s left hand and arm by a lead plate as the operator 
slowly injects about 15 to 20 cc of contrast medium into the urethra 
When this amount has entered the urethra, a sense of resistance will 
usuafiy be experienced by the operator, due to sphmcteric contraction 
About 10 cc more is then slowly injected, and the technician instructed 
to expose the film, the injection being continued as the exposure is made 
For the second film, the injection is stopped while the film is being placed 
in position, but is continued dunng the exposure Thereafter the 
syringe is removed, the catheter reinserted the contrast medium entirely 
drained away the air removed and the bladder and urethra irrigated 
with boric acid solution or sterile water 
The patient is now placed on the table m the dorsal position for antero 
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posterior exposures A 3 per cent solution of sodium iodide is tlien 
injected into the bladder until the patient complains of a sense of fulness, 
and an x ray is taken 

In cases of \esical diverticula it is important to determine whether 
the diverticula are retentive In these cases the urethral catheter is 
reinserted and the bladder emptied The patient is again placed in the 
oblique position and an x ray taken 

The effectiveness of this combination air cjstogram and opaque 
medium urethrogram m demonstrating conditions existing with prostatic 
abscess periurethral abscess median bar, contracture of the vesical 
neck cord bladder, and all types of prostatic enlargement has been 
amply demonstrated 

The above method is a modification of Flocks method of visualizing 
the posterior urethra, using bpiodol gum tragacanth mixture for the 
urethrogram 

Excretory Urography for Exammation of the Bladder and Urethra 
The opaque medium may also be administered intrav enously using dto 
drast neo-iopax, skiodan,orhippuran or subcutaneously, using diodrast, 
or perorally, using hippuran The preparation of the patient is the same 
as for intrav enous pyelograph> (p 141) 

Uses oj Cystography and Urethrography 

As X raying an injected contrast solution provides the examiner with 
little more than the outline of the organs under mvestigation it is m 
conditions producing alterations in the conformation that this method 
finds Its greatest usefulness Cystography urethrography and cysto 
urethrographj are important chiefly in the diagnosis of prostatic enlarge 
ment and vesical neck obstruction, diverticulum tumors stone, and 
traumatic injuries to the bladder and urethra — particularlj if urethral 
obstruction, excessive hematuria or excessive imtation makes the use of 
the cystoscope or urethroscope impossible or inadvisable Used m con 
junction with cystoscopy or iirethroscop> theygreatlj facihtate prompt 
anfi atcaTa\t ^nagIlTfi^l5 

Because of the comparative ease with which the urethra in the female 
can be endoscoped roentgenography of the female urethra, though a 
simple procedure, has received but scant attention Urethrograms have 
however, their definite uses, particularly m demonstrating stricture 
diverticulum, suburethral abscess, and lesions of the lower urinary tract 
suffered durmg gestation and labor The best information is gamed 
when both oblique and antero-postenor vnews are taken 
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The Normal Bladder Cystograms of normal bladders will show the 
\ iscus to vary in shape and size The shadow of the male bladder may 
be rounded or slightly ovoid, pyramidal or pinhrm In the female, the 
dome may be depressed by the uterus The outline, however, is always 
smooth, and if any irregularity exists, it is indicative of a pathological 
condition 

Prostatic Hypertrophy and Vesical Neck Obstruction Both before 
and after operation the normal outlines and relations of the postenor 
urethra, the \esical neck, and the fundus of the bladder are distorted, 
and it IS in their return to relatively normal shape and position that the 
surgeon can judge the success or failure of his efforts In order to inter 
pret his cysto urethrograms intelligently, the examiner must, of course, 
possess complete familianty with the normal appearances 

Cysto urethrograms are particularly helpful m demonstrating the van 
ous types of vesical neck obstruction and m deciding which procedure 
to employ in getting nd of prostatic enlargement — whether suprapubic 
or perineal prostatectomy, or transurethral resection 

Tumors of the Urethra and Bladder Both injection and excretory 
urography, as well as aerograms, are of great usefulness m vesical neo 
plasms and the much rarer new growths of the urethra 

Bladder and Urethral Calculi “Bladder stones” formed about foreign 
bodies as nuclei are relatively common, but it is probable that the greater 
part of the calculi composed of urinary salts which are first manifested 
in the bladder, form higher up, and on reaching the bladder are detained 
and increased m size by an encrustation of urinary salts Stones not 
infrequently form m vesical diverticula 

Urethral calculi are comparatively rare findings Stones may form in 
urethral diverticula, and, rarel>, a calculus formed in the upper urinary 
tract may be detained m the urethra after passing through the vesical 
outlet 

The ol vexcei and urethra} calci}}us2S usuahynoade by piam 

X rays and by cystoscopy or urethroscopy, but when the passage of the 
instrument is impossible, cystography or urethrography becomes an 
important aid 

Vesical Diverticulum Diverticulum of the bladder may be con 
genital, but more often is acquired and due to back pressure from ob 
struction at the bladder neck — a common occurrence in both benign and 
malignant prostatic enlargement 

Diverticula occur most often at those places m the vesical wall where 
itisweakest,namelj, in the viamty of the ureteral orifices and the inser- 
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tjon of the urachus at the \ertex In the latter location there not infre- 
quently exists a permanent congenital defect A diverticulum at or 
near a ureteral onfice ma> result m senous derangement of the upper 
urinary tract by pressing upon the tngone or the lower part of the ureter, 
blocking the outflow from the kidney, and inducing hydronephrosis or 
stncture of the ureter, or even complete destruction of both the kidney 
and ureter of the affected side 

Vesical diverticula are much more frequent in men than in w omen 
C> stography is of great assistance in the study of vesical diverticulum 
These studies should alw a> s be made stereoscopically in order to distm 
guish the position and exact extent of the pouch Owing to the fact that 
many of these lesions are posterior, they may be obscured by the shadow 
of the opaque fluid within the bladder cavity, making it difficult to dif 
ferentiate the diverticulum from the \esical cavity proper It is our 
practice to take a cystogram of the distended bladder, withdraw the 
opaque fluid with a catheter, and take another roentgenogram imme 
diately, the bladder being distended with air This will often show the 
cellule or diverticulum still filled with opaque solution the bladder 
being empty 

Urethral Diverticulum The outlining of urethral diverticula, m both 
the male and the female is best done by injection urethrography, using 
lipiodol or one of the newer media 

Pouches along the course of the urethra are m rare instances of con 
genital origin Usually they are caused by the lodging and increasing 
pressure of stones evacuated from the bladder or, in men who have led 
catheter lives, by instrumental injury The existence of congenital 
valves or of acquired stricture may cause such dilatation as to result in 
the formation of permanent pouches above the constricted areas 
Rupture of the Bladder Rupture of the bladder, while by no means 
common, occurs often enough to make an available and accurate method 
jxf dji3gx>£is?5 laf great jjropwfarjee JJ is essexiiiaJ that Jhe j.oyesrjgatJx«J 
be conducted m a manner calculated not to increase the mjunes already 
suffered nor to subject the patient to greater shock than he has already 
undergone 

Rupture of the bladder may be either intraperitoneal or extraperi 
toneal, and almost always occurs when the cavity is full A normal 
bladder containing little or no unne will seldom give way even under 
severe trauma If hematuria is marked cystoscopy is usually contra 
indicated, and even the passing of a catheter is hazardous 
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In such a situation, cj stography, with lntra^ cnous or peroral adminis 
tration of the contrast medium, is a «afe and satisfactory v. ay of exploring 
the injured bladder, and its technic is so simple that it can be applied 
by an> physician A\ho has access to \ ray or fluoroscope \\ itbm a few 
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rmnufes of the jntra\enous or peroral administration of a suitable con 
trast solution, such as hippuran neo-iopax, or diodrast, a good outline 
of the bladder may be obtained If a tear has occurred, of sufficient 
Size to permit extravasation, the presence of the contrast medium out 
side the bladder outline will at once reveal its location 
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If the intravenous or peroral method cannot be utilized, cystograms 
may sometimes be made by mjectmg a 3 per cent solution of sodium 
iodide m sufficient amount to cause a sensation of fulness After one 
exposure has been made, the fluid os withdrawn and a second picture 
taken, after which air should be injected so that a contrast cystogram 
can be made This is an excellent way of locating traumatic injuries, 
but has the great drawback of increasing the danger to the injured 
patient 

Traumatic Injuries to the Male Urethra In most accidents m\ olving 
the urethra, the extent of the complicating injuries is so great that it is 
impossible to make a satisfactory exploration of the urethra itself If 
the canal is completely severed, it will be impossible to pass a catheter, 
and in any event the wisdom of passing a catheter under such circum 
stances is questionable The judgment of the attending physician may 
be severely taxed in trying to decide how much interference is justified, 
but the injection of a contrast medium from below is not likely to work 
harm and may be of great help in locating the injury and judging of its 
extent Proper delineation of the urethral outline means, however, that 
the patient must have voluntary control, permitting evacuation by 
natural means, which is often impossible m a shocked and injured subject 
In order to show the outline of the urethra, m profile, as Braasch has 
pointed out, the pelvis must be inclined to an angle of 45 degrees, the 
thigh of the lower extremity must be m extreme flexion, the upper thigh 
and leg extended and the x ray tube angled about 15 degrees toward the 
patient s feet In many injuries such manipulation of the patient 
would be impossible Therefore, the intravenous method is likely to 
be the easiest and most satisfactory 

Urethral Stricture, Cystocele, and Other Lesions m the Female 
Demonstrable by Urethrography and Cystography Urethral stricture 
IS undoubtedly the unrecognized offender in many obscure cases of 
urinary tract disturbance in the female Contrary to the general belief, 
an abnormal narrowing of the female urethra is a fairly common condi 
tion In a total of 1,227 female patients with urinary symptoms, Wilham 
E Stevens found strictures in 458, or 37 per cent These strictures may 
be either congenital or acquired, and are most frequently found at the 
external meatus They are often responsible for pathology of the upper 
urinary tract and for a variety of subjective symptoms, including pam 
in different locations Their early detection and correction are therefore 
of the greatest importance 

Urethrograms are not only useful m pointing out all types of stnc 
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lures, both of scar tissue and retraction without scarring, but, as Crab 
tree and his co workers have demonstrated, they enable one to discern a 
dilatation of the posterior urethra similar to that observed m the male 
Urethrography is of assistance m demonstrating the presence of some 
of the less common pathological conditions in the lower part of the female 
tract which cystoscopy may not reveal Suburethral abscess, for exam 
pie unll not always be discovered by rystoscopy if the opening into the 
sac is very small, but m the contrast urethrogram the location of the pus 
collection will be plainly evident Inflammation and encysting of 
Skene’s glands caruncle diverticulum and rarely, hypertrophy of the 
mtemal sphmcter, are also detectable by x ray 
Though mcontinencc is properly regarded as due to an abnormal con 
dition of the bladder anatomically such vesical disturbances are com 
monlj the result of urethral pathology Cystocele, for example, is due 
to mechanical causes that exert traction upon the vesical sphmcter, 
inducing leakage On a urethrogram taken after the injection of an 
opaque medium, bladder prolapse will be plainly demonstrated and loss 
of the urethra’s normal curves, by the exertion of traction from below 
observable Such straightening of the urethra means that its attach 
ments have been loosened although quite possibly the vesical sphmcter 
Itself may have escaped injury After gestation and delivery, the normal 
course and shape of the urethra may be much distorted, and the effect 
of this upon the vesical sphincter may be such as to result m more or 
less continuous gaping with consequent inabihtj to control urination 
The degree and importance of cystoceis can be salisfactonl> gauged 
by repeated cystograms taken in various states of the bladder — for 
example, (1) in the attempt to void normally, (2) while straining to 
void the residual urine habitually left in the cavity (3) with the vesical 
musculature entirely relaxed, etc These observations are particularly 
valuable when there is complete prolapse of the bladder floor 

The ability to introduce an opaque medium into the bladder by the 
excretory method has made it possible in recent years to clear up many 
obscunties m the diagnosis of lesions of the female bladder Cysto 
grapby must, of course, be correlated with the Endings of cystoscopy, 
the value of each bemg enhanced by its association with the other 
Vesical and urethral conditions in the female are so closely associated 
that they should be studied simultaneously ^Vhen the patient is a 
woman, therefore, it will be found that the condition of the urethra 
and bladder can be much more satisfactorily determined if the urethro 
grams and cy stograms are considered together 
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L Seihnae Vesiculography 

Seminal vesiculography — that is roentgenograpic visualization of 
the sermnal vesicle, ampulla, vas deferens and ejaculatory duct follow mg 
the injection of an opaque medium — has become an important means 
of diagnosis m many pathological conditions in this region The con 
trast solution may be introduced (l) b> catheterization of the ejacula 
tory ducts and injection or (2) by injection through a vasotomy inci 
Sion 

Retrograde catheterization offers a conservative, painless safe, and 
reliable method of injecting the contrast medium Repetition may be 
done at will, without impairment of function or pateniy, which is not 
the case mth vasotomy Injection of the opaque material through the 
ejaculatory ducts was first suggested m 1920 by Young and Waters, who 
used a specially designed forked cannula, with which they were able to 
inject both ducts simultaneously 

For the sucessful performance of this procedure a suitable instru 
ment, such as the Lowsley Peterson universal urethroscope (p 94), the 
McCarthy ejaculatory duct cathetenzing instrument or the Delzell 
ejaculatory duct catheter, is required 

Indications for Seminal Vesiculography 

Vesiculograms, made with suitable contrast material, reflect the size 
shape, and structure of the seminal vesicles as well as the topography of 
the ampullae and vasa de/erentia Seminal vesiculography is useful 
chiefly m (1) the diagnosis of the vanous types and grades of ve&icuhtis, 
(2) the control of the clinical treatment of vesiculitis, (3) determining 
the patency of the vesical tract in sterility m the male (4) the detection 
of anomalies It is of little value in the diagnosis of tuberculosis, and 
malignancy of the seminal tract is of such rare occurrence as to be of 
slight clinical importance 

Vesiculography is indicated (1) when the vesicles are suspected as foa 
of infection in arthritis and other chronic conditions (2) m sterility and 
impotence, to determine the patency of the ejaculatorj ducts or vasa 
deferentia, (3) in the presence of pereistent backache of undetermined 
origin (4) m persistent postenor urethritis with evidence of verumon 
tanitis, (5) in seminal vesiculitis, to determine the type and degree, and 
whether stneture of the ejaculatory or seminal ducts, or of the vasa is 
present 
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Techmc {vnlh Lowsley PeUrson Universal Urethroscope) 
Thorough dilatation of the urethra and observation endoscopy are 
necessary preliminanes to retrograde vesiculography This preparatory 
treatment has been described m the section on Seminal Vesicuhtis 
(p 544) Vesiculography is undertaken when the posterior urethra is 
sufficiently clear to permit instrumentation 
Two no 4 — French x raj opaque, whistle tip catheters are usually 
used, but if there is difficulty in passmg these mto the ducts, x ray 
opaque catheters with gold tips ate used 
The urethroscope is passed and mverted as one would pass and invert 
a concave cj^toscope for observation of the tngone After adjusting 
the cj^toscope holder to the position of the instrument, its beak is closed 
and the holder locked Light and water connections having been made, 
the holder is loosened and the instrument slowly retracted until the 
verumontanum is visualized When it is in full view, the urethroscope 
IS advanced shghtly until the protruding upper edge of the sheath 
extends over the verumontanum like a canopy The holder is locked 
and the hght tnckle of water necessary for observation of the posterior 
urethra shut off completely without any diminution of the field of vision 
The ejaculatory-duct orifices are sought for by rotating the telescopic 
unit to the right or left Upon localization of the desired onfice the 
telescope is retracted until the hght bulb becomes visible and sufficient 
perspective is obtained The corresponding catheter is now fed m and 
by raising or lowermg through rotation of the telescopic unit the 
catheter s tip is engaged in the ejaculatory-duct onfice to be calbetenzed 
{Figs 7 to 10) 

Regardless of the angle into which the catheter had to be brought to 
msert it into the ejaculatory duct onfice, its further passage must be 
m the direction of the vesical neck With the catheter passed to a depth 
of from 3 to 5 cm , contrast solution is injected through a catheter 
fittmg cannule on a 10 cc. sjnnge until the patient expenences discom 
fort or pam m the corresponding ingumal region (about 3 to 4 cc ) 
We have found a 40 per cent solution of skiodan or diodrast the most 
satisfactory medium It is advisable to cathetenze and mject one side 
at a time because of the high degree of skill required for bilateral cathe 
tenzation 

Roentgenograms are taken immediately after the mjection has been 
made the injection can be made under observation light connec 

tions should be disconnected when the vesiculograms are taken 
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In interpreting seminal vesiculograms, the ejaculatory and seminal 
ducts, vesicles, ampullae, and vasa deferentia should be considered. 
Complete didusion of the injected contrast material is necessary for an 
uniformly outlined vesicular shadow. Where the vesicular contents are 
thick and mucoid, the difluaon cannot properly take place, and the 
resulting shadows will be indistinct Freely flossing purulent contents 
permit good diffusion and furnish clear-cut vesiculograms Small-sized 
catheters in wide ejaculatory ducts permit regurgitation of the dye before 
injection of the seminal tract has been completed 
For vesiculograms of a normal vesicle, a physiologically distended 
vesicle, and various pathological types of vesicles, the reader is referred 
to the chapter on the Seminal Vesicles (Figs 108 and 109). 

After-Care 

Patients who have been subjected to retrograde vesiculography should 
be advised to procure elimination of the vesicular contents within 2 to 3 
hours by means of intercourse (Peterson) Any slight burning sensation 
the patient may feel after vesiculography will usually be immediately 
reheved upon ejaculation, and epididymitis avoided 
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CHAPTER VI 

ANESTHESIA IN UROLOGY 

There is probably no branch of surgery in which the question of anes- 
thesia assumes greater importance than in urology owing to the fact 
that the urological surgeon so frequently operates upon patients who are 
in the poor risk group In addition to the usual hazards of surgical inter 
\ention many urological patients— particular!} those undcrgomg pros 
tatectomj — are in the later } ears of life when unpaired kidne}s heart 
and lascular s}’stem make doubly important the selection and adminis- 
tration of the anesthetic WTiether it be the aged uremic prostatic 
patient rvith unstable equihbnum or the >ounger age group ^ith renal 
deficiency these patients present a problem requiring speaal con 
sideration 

V ith the passage of tune general inhalation anesthesia as a complete 
anesthetic finds less and less empIo}'inent b> urologists As a supple 
ment to regional anesthesia howe\er it occupies a definite place m 
gemto*unnat> surger> The ad\anaments that ha\c been made m the 
field of regional and local anesthesia dunng the past two decades have 
been an important factor m urological progress and the number and 
vanety of anesthetics now available make the selection of the nght agent 
and method a major consideration in surgerj of the genito-unnary tract 

The present chapter makes no claim to completeness Afuch of imjjor 

tance has been touched upon only superficially The chief object has 
been to provide a guide b} which those \sho are unfamiliar mth the 
properties of the various types of anesthesia may be enabled better to 
evaluate the respective raents and suitabihty of the man} anesthetic 
drugs and methods at the urologist s disposal In any examination of 
the matenals and methods employed m a practice which is in a constant 
process of change and unproveraent one must bear m mmd that what is 
in high favor today ma} be discarded tomorrow It has seemed expe 
dient to desenbe certain new anesthetic agents which are finding favor 
with urologists at the moment but this does not mean that they are 
given a final endorsement Mention has also been made of certain 
methods whose populant} is defimtely on the wane this is not for the 
190 
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purpose of recommending them, but merely to indicate their place m the 
advancement of anesthetic practice 
Even m this day of speaahzation, it is most desirable that every 
surgeon have practical knowledge of the vanous methods of adminis 
tenng anesthesia Nothing could be more foolish than for one to deade 
that he can work best under a single form of anesthesia, and thereafter 
demand that none other shall be used for those upon whom he operates 
Several factors enter into the proper selection of the anesthetic in a 
gi^en case (1) the type of operation to be done, (2) the age and general 
systemic condition of the patient, (3) the presence or absence of cardiac, 
hepatic, renal, or vascular complications, (4) the length of time anes 
thesia 'null be necessary The requirements of no two patients are 
identical, and routine employment of a single method is bound to spell 
disaster sooner or later The mse surgeon will study his patient, evalu 
ate carefully the factors presented in the individual case, and select the 
form of anesthesia nhich is easiest and safest m the circumstances 
In our own practice, a majority of the operations are now carried out 
under regional anesthesia We do not, hox\e\er, advocate that regional 
anesthesia be emploj ed in all cases, for every surgeon is called upon to 
care for patients whose temperament is such as to make it impossible 
to carry out even the most trivial intervention while they are consaous 
of what IS going on, and there may be other reasons for preferring a gen- 
eral anesthetic. 

A Preparation or Patient Preliminary Medication 
Before evaluating the vanous types of anesthesia suitable in uro 
logical operations, it is essential (o emphasize the careful preparation of 
the patient The exact general and urological status of the patient must 
be determined, and if this requires preoperatixe treatment, it should be 
earned out The cardiov ascular reserve of the patient must be accu 
rately estimated, as this is more important than his actual age 
The barbiturates and opiates afford efficient prelinunarj medication 
The barbiturates given at bedtime serve a double purpose m that they 
(1) secure the patient a night of restful sleep and (2) act as a defimte 
antidote to the toxic effects of the agents used in regional anesthesia 
Phenobarbital, 0 1 gram (Ij grains) at bedtime and 0 2 gram (3 grams) 

1 hour before operation, is satisfactorj Am> tal, nembutal, and tribro- 
methanol prevent hj^peractivity of the sympathetic nervous system 
Nembutal, m doses of 1 capsule, or 0 1 gram (Ij grams), at bedtune, and 
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1 or 2 capsules 45 nunutes to 1 hour before operation, Tilth or Tvithout 
morphine, 0 01 to 0 015 gram (| to J gram) and atropine sulphate 
0 0004 gram (Tirr gram), has been found Tcrj effecti\e 

B General Inhalation Anesthesia 
Drawbacks to General Inhalation Anesthesia in Urology There are 
numerous reasons for the dediiung popuIant> of general inhalation anes 
thetics among urologists, not the least being the initial fear and excite 
ment which one can never be certain of avoiding no matter how skilfullj 
the gas ma> be adimmsteied The psyduc dement looms so important 
in any intervention upon the genito urinary tract that one should avoid, 
whenever possible anesthetics which even for the briefest period tend to 
exate rather than to subdue the emotions 
/i high proportion of urological operations are done on artenosclerotic, 
hypertensive, uremic, or diabetic patients, to whom general inhalation 
anesthesia is often v ery dangerous Inhalation anesthesia is also contra 
indicated in patients who are suffering from active pulmonar} tuber 
culosis If one kidney has been removed or its function is known to be 
markedly impaired surgical intervention upon its mate should not be 
done under ether anesthesia because of the well known irritative effect 
of ether upon the renal tissue 

Another contraindication to the use of gas anesthesia m urology is the 
increasing employment of electncally connected instruments When 
such devTces are to be employ ed, the use of an explosiv e and mflammable 
gas IS out of the question Some of the newer gas mixtures, such as 
ethylene and cyclopropane, might be used satisfactonly m cases where 
the after effects of ether — particularly the retchmg and vomiting — make 
ether’s employmient imdesirable but the dangers of fire and explosion 
are greater with these than with ether 

Despite these drawbacks, it is to be hoped that urology will yet find 
increased uses for the inhalation anesthetics Although it may come 
the day is yet far distant when the introduction of drugs directly mto 
the blood stream or spmal fluid can be earned out with impumtv equal 
■a.Wrifi.wg i tari irA'Wn'aTiTi 

the instant anything goes wrong Increased «ikill in the use of intradural 
and intravenous agents may steadily I«sen these dangers but cannot 
wholly abolish them 

Inhalation Anesthesia as a Supplement to Regional Anesthesia As 
a supplement to regional anesthesia, general inhalation anesthesia occu 
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pies a definite place m urological surgery For this purpose, cyclo 
propane is the first choice because of the rapid, smooth absorption and 
induction, and the relaxation it affords without increase m ox>gen want 
It IS contraindicated, however, when electric devices are being used 
Nitrous oxide is indicated in the later group of cases, but has distinct dis 
advantages, such as the inadequate muscular relaxation afforded, the 
length of time required for mduction (durmg which operation must be 
discontinued), the presence of a stru^lmg patient, and the danger of 
anoxemia in a patient already m oxygen want Ethylene gives more 
relaxation than nitrous oxide, but has all its other disad\ antages, as well 
as being highly explosive Open ether vapor by the drop method assures 
considerable oxygen and affords relaxation, but the length of time 
required for induction is a disadvantage, as well as the fact that one has 
a struggling patient 

Ether The methods of administering ether are too well known to 
require any descnplion m a text book of this character 

It should be emphasized, however, that there are many apparently 
trivial devices that can be employed to increase the safety of ether and 
facilitate its administration It is readily admitted that much of the 
success of regional methods depends on clever psychic work on the part 
of the attendants who not infrequently are specially trained for this task, 
yet, how often do we hear anything of the psychic surroundings of those 
about to take ether? The subjects of prostatic, bladder, or kidney 
surgery are often mentally as well as physically depleted and m need of 
all the moral support that can be given them IVhen ether is used, 
small, prehminary precautions not only serve to make the postoperative 
reaction less distressing, but help the patient’s morale by assunng him 
that his comfort and welfare are considerations of paramount importance 

Anointing the lips and nostrils with stenle vaseline, and plaang a drop 
Or two of stenle castor oil into each eye, will save the patient much dis 
comfort the followmg day When the surgeon has finished his work, it 
shouftf 6e the anesthetist s concern to wash out the patient ’s stomach 
with sodium bicarbonate solution and to administer oxygen until con 
sciousness returns The much dreaded sequelae of ether anesthesia can 
be largely obviated by the observance of such precautions 

The anesthetist must always be gentle, but he should' at the same 
time be able to command considerable skill in the handling of his patient 
This comes, of course, wath practice, but more important still is the anes 
thetist’s desire to avoid injury or even discomfort to the patient 



194 


CUNICAt UROLOGY 


Nitrous Oxide Because nitrous onde is not eliminated by the kid 
neys, it is often chosen by urologists when a general anesthetic is deemed 
desirable Unlike ether, it has only a trifling effect upon the blood 
pressure, although it does cause a shght increase in arterial pressure 
during the period of secondary saturation, when the amount of oxygen is 
bemg gradually reduced However, because it gives msufficient muscu 
lar relaxation, its use in urological surgery is somewhat limited 

Prelmtnary Sedative Medication A much discussed subject m rela 
tion to the use of nitrous oxide anesthesia m urology is the prehmmary 
administration of morphmc and its derivatives It has long been ac- 
cepted that the usual preoperative administration of morphine and 
atropme retards the secretion of unne, and for this reason those who 
have used nitrous oxide for nervous patients and children in cystoscopy 
have usually ormtted prehmmary sedative medication As morphme is 
often very valuable in securmg the necessary relaxation m many of the 
urological procedures carried out under nitrous oxide, this question is of 
considerable importance 

Expenments to determine bon much the action of the kidneys is 
actually affected by the usual preoperative administration of morphme 
and atropine were carried out at the Umversity of Pennsylvania and 
reported by Haines and Mdlikin in 1925 It was found that morphme 
and atropme, mjected m the usual hypodermic doses before the admmis- 
tration of general anesthesia, do not unfavorably affect kidney function 
Although ether, given without prehmmary medication, was found to 
inhibit kidney function m dogs, when preliminary morphme and atropine 
were given, renal action was unimpaired These findings were confirmed 
by clinical observation, and at the University of California and elsewhere 
as well so that there would seem to be sufficient evidence to contravert 
the general belief that morphine and atropine should not be adrmnistered 
prelimmary to the use of nitrous oxide in urological cases 

Disadvantages of A itrous Oxide Paradoxically , the chief danger of 
nitrous oxide anesthesia is its ease of administration Because anyone 
can administer it” such administration is often done carelessly without 
dus regard the punt) u! the gas and atteatam tothesmaddetads 
which may loom large if neglected Although it is conceded that nitrous 
oxide-oxygen’exates less chemical reaction in the general organism than 
most inhalation anesthetics, and causes less disturbance of the nervous 
system, it must be remembered that it is an asphyxiant as well, and im 
proper admmistration is capable of producing fatal results 
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Other disadvantages are the inadequate muscular relaxation it pro 
duces and the length of time required for mduction 
Nitrous-oxide oxygen, which has retained its popularity among urolo- 
gists much better than ether, often fails to serv e m a prolonged interven 
tion unless supplemented by ether at the close So many urological 
procedures are now done upon the elderly, m whom hardening of the 
artenes is present m some degree, that cyanosis must be guarded against 
with special care Ether must therefore always be m readiness to combat 
this complication m patients under nitrous oxide ostygen 

Technic oj Administralton Ph 3 rsiologically, nitrous oxide acts by 
replacement of the ox>gen normally m the body tissues The term 
“anesthesia,” as used m this chapter, refers to the tissues’ loss of response 
to irntatmg stimuli Tissue irntabihty is always in proportion to the 
amount of oxygen contained in the tissues Irritability decreases in 
direct ratio to the decrease m the o^gen content — that is, the more 
oxygen displaced, the deeper the anesthesia 
The process of oxygen displacement should be a gradual one, slow 
enough to allow time for the blood to absorb the gas and convey it 
throughout the circulation Admixture of 7 to 10 per cent of oxygen 
during the first moments will slow mduction This is followed by pure 
nitrous oade until the anesthesia is as deep as is necessary for the par 
ticular procedure to be carried out This takes from 40 to 50 seconds 
Thereafter, enough oxygen should be administered to maintain anes 
thesia, usually from 7 to 10 per cen by volume The experienced anes 
thetist, by watching the patient’s color, can judge whether sufficient 
admixture of oxygen is bemg given The face should remam normally 
pmk, the least bluish tint mcanmg that the blood is being deprived of 
oxygen / 

The patient should breathe naturally He should never be forced to 
breathe deeply and hard, for this causes over ventilation of the lungs and 
takes away too much carbon dioxide The tendency of athletes and 
nervous individuals to begin by breathing very hard should be dis 
couraged by the anesthetist plaang his hand upon the patient’s chest 
and bearing down, sometimes with considerable force 
^Vhen the patient is a child, it should be borne in mmd that the younger 
the patient the more rapid the response, therefore, more oxygen must 
be used when prolonged anesthesia is necessary 
Respiratory and circulatory stimulants, such as adrenalm, caffeine, 
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metrazol, and strychnine sulphate, should always be at hand m case 
prompt resusQtation is ne^ssary 

Ethylene-oxygen Ethylene gas has been emplo3ed less extensi\el> 
in urology than other inhalation anesthetics because of its unpleasant 
odor and the great danger of explosion, which makes its use dangerous 
when high frequency current or other electncal equipment is to be 
emplojed, or when roentgenographic exammation may have to be made 
during operation 

Ethylene also acts upon the arculation as a \asodilator, which tends 
to cause undesirable oozmg of the operative wound Other things being 
equal this is not a senous drawback, but must be remembered by those 
who elect to make use of this gas in their surgical work 
As the mduction of ethylene-oxjgen is rapid and pleasant — apart from 
Its evil smell — hiany patients will prefer it For operations of medium 
length, it gives moderate relaxation without cjanosis, and the recovery 
from It is so rapid and evil after-effects so slight that for relativelj 
minor procedures it offers many advantages It may be said to combme 
the relaxation afforded by ether anesthesia with the rapid recovery of 
nitrous oxide This relaxation is obtained without the cyanosis, eleva 
tion of blood pressure, sweatmg and respiratory disturbance so fre 
quenlly associated with ether 

Cyclopropane A fairly recent addition to the list of agents for inhala 
tion anesthesia is cyclopropane Although the gas itself was discovered 
by Freund m 1882, it was not considered available for surgical anesthesia 
until 1929, when Lucas and Henderson, in Canada, employed it eiqien 
mentally in animals, their work being later repeated and amplified by 
scientists in the United States Thus cy clopropane is a distmctly Amen 
can product 

Marketed and handled much as other gases for general inhalation 
anesthesia, it has so far exhibited several distinct advantages over its 
predecessors, both as a complete anesthetic and as a supplement to 
regional or local anesthesia It can be administered m any of the usual 
ways — by oral insufflation or by the more elaborate methods It seems 
be tbe cciosto.sjis. ol thaL a. clasei soetbed, wntb. 

carbon dioxide absorption, is the most generally satisfactory The 
carbon-dioxide absorption technic desenbed by Waters reduces or pre 
V ents shock produced by loss of body temperature Wmeland has shown 
that the body temperature can be raised from 1° to 3® with this method 
Cyclopropane is \ ery potent complete unconsaousness being brought 
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about m from 20 seconds fo 3 minutes When correct administrative 
technic is employed, there is no chokmg, stranglmg, or resistance on the 
part of the patient, and there are rarely any of the unpleasant after 
effects regularly experienced with ether and most other gases 
Because of the rapid absorption and mduction, and the fact that it 
affords adequate relaxation without mCTease m oxygen want, cyclo 
propane is the first choice among inhalation anesthetics Its use is con 
tramdicated, however, when dectnc devices are to be employed 
Cyclopropane has recently been used in conjunction with rectal anes- 
thesia by means of avcrtm, and this combmation seems to provide an 
easily taken and effective means of producing analgesia of any depth 
desired 

C Rectal Anesthesia (avith Avertin) 

The employment of rectal anesthesia began during World War I 
with the introduction by Gwathmey of his colonic ether-oil method In 
1926, almost a decade after Gwathmey’s earlier work, the drug tnbro 
methylalcohol was synthesized and popularized under the name of aver 
tin In Its now available form, avertm is a white crystallme powder 
which IS easily dissolved in water heated to about 40*F Higher tern 
peratures break down its molecule, which is ver> labile It is made up 
with distilled water into 2| and 3 per cent solutions 
Advanlages and Dtsadiatttages It is as a so-called basal anesthetic 
that avertm has shown itself most useful in urological surgerj The 
avertm is used as a basis to induce anesthesia, which is mamtained as 
long as IS needful by supplementary gas or ether Too deep avertm 
hypnosis has proved dangerous, and it as not wise to attempt to depend 
on It when prolonged intervention is contemplated The combmation 
of mduction by avertm and maintenance by nitrous onde oxygen has 
given complete satisfaction to many surgeons Two definite advantages 
of this method, m suitable patients, are (i) it can be used when*electric 
(2) coaiest ci 

siderably increased without decreasing the surgical relaxation, thus avoid 
mg anoxeima and shock Avertm combined with cyclopropane has 
proved satisfactory when electrical instruments are not to be used 
In urological procedures upon children, avertm has orked admirably, 
as sleep may be induced while the child lies m his bed, and he is tmaware 
that the enema he has received differs from that given him the pre 
vious night 
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The only distinct contraindications to the use of avertm are (1) liver 
disease, for it is the liver which must detoxicate the drug, and (2) ulcera 
tion of the rectum, which would pre\ent or impair absorption of the 
drug It would also seem to us unwise to employ avertm in the presence 
of severe renal impairment, although many uTiters claim that even 
advanced nephntis is not a contraindication However, with other 
satisfactory methods of anesthetizing such patients available, the use of 
avertm would certainlj seem ill advnsed 

Teckmc of Administration The usual dosage is from 60 to 80 mgm 
per kilogram of body weight There can be no exact rule for dosage 
because experience has shown that, in general, children and > oung adults 
require mote, and the fat, the weak, and the very aged require less An> 
patient whose ehmmation is senouslj impaired must be given much less 
than the average dosage 

A cleansing enema is given the night before the operation An hour or 
less before the operation, sedative medication is administered (Prelim 
inary Medication, p 191) Fifteen nunutes before the operation, the 
entire dosage of freshly prepared avertm is injected into the rectum 
through a short rectal tube The drug is very rapidly absorbed by the 
mtestmal mucosa, but should any signs of idiosyncrasy appear it will 
be possible to fiusb the rectum immediately with stenle water, washing 
out most of the solution and diluting the remainder so that its action is 
practically inhibited This possibihty of withdrawing the anesthetic 
in case of accident has a strong appeal to some surgeons, as well as to 
patients In practice, it has hardly ever been found necessarj’, as 
proper preparation of both patient and solution will obviate all dangers 
The deep sleep into which the patient immediately falls usually lasts 
for two hours or more There is no prelimmary excitement and no 
unpleasant reaction on awakening Respiration becomes quicker and 
more shallow, and there is a fall in blood pressure although the pulse 
usually* remains near normal There are no evidences of shock even 
when the fall in arterial pressure is considerable 
WJjej? becemes pfokusid, ibe sexhsT}- gss is put -wto 

service if the operation is likely to be long or difficult For relativ ely 
minor procedures the rectal anesthetic alone is often adequate 

D Regional Anesthesia 

Advantages and Disadvantages of Regional Anesthesia Some form 
of regional anesthesia is the method of choice in the vast majorit> of 
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urological operations The chief advantages of the regional methods for 
urological cases are (1) its greater safety (there is little disturbance of 
blood pressure, ^vitli, consequentlj , less bleeding, less shock, and lower 
mortality than with inhalation anesthesia) , (2) the complete muscular 
relaxation afforded, (3) the freedom from hemorrhage, making possible 
a drier field, (4) the fact that patients may take fluids before, dunng, 
and immediately after operation, (5) the absence of postoperative nausea 
and \omiting, (6) the fact that they can be safely used when the electro 
cautery or high frequency current is employ ed 

Disadvantages of regional anesthesia are (1) the inability to eliminate 
the agent in an emergency , (2) the fact that the patient is conscious 

A distinct advantage that regional anesthesia, with a conscious pa 
tient, offers to urological surgery is the early detection of pam and 
shock following rupture of the bladder dunng transurethral resection 
(R Andre, 1939) 

Regional anesthesia is espeaally satisfactory m patients with renal 
and cardiac impairment in the presence of vascular lesions and high blood 
pressure, also in diabetic patients and those with active pulmonary 
tuberculosis Its routine employment is, honever, as unwarranted as 
that of any other single procedure 

Spinal Anesthesia Spinal anesthesia has become increasingly popu 
lar in urological surgery dunng the past decade Briefly, it may be 
defined as anesthesia induced bv the introduction of drugs into the sub 
arachnoid Space This requires a spinal puncture, the drug being mixed 
isith the fluid withdraivn, and the mixture then reinjected into the spmal 
canal through the same puncture 

Early Usetn Urology Although spinal anesthesia is non employed 
for operations on many other parts of the body , it was for the purpose of 
anesthetizing the organs of the genito-uruiarj tract that analgesic drugs 
were first injected into the spinal canal In 1885, Corning published an 
account of injecting an anesthetic “between the spinous processes of the 
<hcssl " This (ss the cjrpenfnentsr had 

hoped) complete loss of sensation in the legs and external genitaha, and 
permitted him to pass a sound through the urethra -without the patient 
bemg aware of the instrument's entrance The report concludes with the 
reflection ‘ Whether the method will e-ver find apphcation as a sub 
stitute for etherization m genito utmary surgery further expenence 
alone can show ” As cocaine was then the only available local anes 
thctic. Coming's method proved too dangerous for regular use 
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In 1899, Tuffier reported 80 cases wherem be had injected cocaine be 
tween the third and fourth lumbar spaces At that time he had not 
personally tried, but nevertheless strongly recommended, injection of 
mtrav ertebral spaces higher up, in order to induce anesthesia m the renal 
region for operation upon the kidneys But the method was even then 
so far from being safe, despite the greatest care and skill, that it did not 
become popular 

Introduction of Less Toxic Agents In 1891 Giesel produced a modi 
fication of cocaine, which he called tropacocame This substance at- 
tained considerable popularity among German urologists, and is still 
employed in certain clinics In 1903, Fournier isolated another deriva 
tive, which was named stovaine This had a considerable vogue, par 
ticularly in France, but was largely displaced when Emhora, the foUow 
ing year, produced novocaine, which was emploved with gratifying 
success in his subarachnoid method by Braun, one of the pioneers in 
local and regional anesthesia Under the name procaine this less 
tone cocaine derivative found some acceptance m America at the time 
of its introduction and has gamed steadily in favor ever since Other 
preparations put forw ard m this country , after having been used in Euro 
pean dimes are totocaine and percame, the latter— known here as nuper 
came — having many advocates Butyn, isocame, and pontocaine are 
still other anesthetics which hav'e found favor with American urologists 

Improved drugs combined with greater skill m their administration, 
have so increased the safety of spmal anesthesia that it is now regarded by 
urologists as the best method for use in surgery of the urogenital tract 

Indications and Conlramdicattons In general spmal anesthesia is 
best suited to patients in good systemic condition, presenting an opera 
tive field well below the diaphragm For patients with an excess of 
sugar m the urine, or the frankly diabetic it is distinctly advantageous 
since It does not cause acidosis 

Unless there is verv marked hvpcrtension, high blood pressure does 
not, as a rule, contraindicate the use of spmal anesthesia Low pressure, 
on the other hand, is a strong contraindication, and this form of anes- 
thesia should never be used for patients whose systolic pressure is 
under 100 mm Hg Other contramdications are coronary disease, 
cerebrospinal lues, aneima (bemoglobm less than 50 per cent), and severe 
shock Patients with th^e disabihties cannot accommodate themselves 
to the radical changes in blood volume shifts of the cardiovascular as- 
tern, nor can they tolerate the effects of anoxemia Wth mcreased 
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expenence, however, contramdicatioiK for spinal anesthesia have greatly 
deceased 

Technic of Adminisiration The drug most commonly used for spinal 
anesthesia is novocaine hydrochlonde Nupercame has also proved 
satisfactory At the Brady Foundation we use novocaine crystals as a 
rule We also use pontocaine, and occasionally nupercame The gen 
eral rules for handling patients anesUietized by the spinal route are the 
same, irrespective of the agent used 
The dosage depends on tfie weight of the patient, the type of operation, 
and the length of time anesthesia is desired The position of the pa 
tient, the dilution of the drug, and the rate of injection all influence the 
level and duration of the anesthesia 
Preliminary medication is desirable (Preliminary Medication, p 191 ) 
Spinal anesthesia is often administered with the patient in a sitting 
position The anesthetic is also injected wnth the patient lying on his 
side, with knees flexed, head bent forward, and back curved outward 
This separates the spinous processes and permits cas) and painless punc 
ture 

The skin at the point of puncture is sterilized with lodme, 3 5 per cent, 
sponged off with alcohol, 70 per cent 
For intervention upon the kidney or the upper third of the ureter, 
the injection is usually made in the first lumbar space, for bladder, 
prostatic, or scrotal operations, the injection is usually made in the 
second lumbar space, and for operations on the penis, urethra, or pen 
neum, in the third lumbar space 

A i per cent solution of novocame (procaine) is mjected subcutaneously 
before the spinal puncture is made In our practice, ephednn hydro- 
chlonde, 5 per cent (0 05 gm), is administered in this preanesthetic 
injection 

When the spinal needle (9 cm , 22 gauge) is m place, the stylet is 
withdrawn The spinal fluid will then dnp from the needle and is 
caught in the ampoule containing the novocaine crystals, thereby dis- 
solving the crystals and making a solution for injection The solution 
IS withdrawn from the ampoule b> a 22 gauge 5 cm needle This needle 
is then removed from the ^nge, the sjnnge attached to the spinal 
needle, and the solution reinjected through the same puncture 
Following the mjection of the drug the patient is placed m the dorsal 
position, with sufficient supports beneath the head and shoulders to 
keep them well elevated 
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The action of a drug thus introduced is \er> rapid, and the operation 
can usuall) start as soon as the patient can be transferred to the operat 
mg table and prepared 

Failure to Oi/aj« Complete Anesthesia Partial or complete fadures 
m spinal anesthesia may result from a number of causes The drug used 
ma> ha\e lost its potencj through repeated sterilization or other causes 
Such difficulties are noi\ largely ob\iated by the employment of pre 
Mously prepared dosage in sealed ampoules, or by the use of crystals if 
no\ ocaine is the drug selected The needle may not haN e re entered the 
spinal canal when the mixture of spmal fluid and anesthetic nas in 
jected If the mjection has been extradural, it iiill ob\^ousIy be ineffec 
ti\ e The dosage may ha\c been insuffiacnt, or the intra\ ertebral space 
selected may not ha\e been the one best suited to the particular opera 
tion Sometimes no cause can be found for failure or only partial 
success Seldom does careful technic fail to produce some degree of 
anesthesia, but m a tiunority of cases supplementary inhalation anes- 
thesia xnth gas*oxygea or ether is necessary to complete the operation 
(Inhalation Anesthesia as a Supplement to Regional Anesthesia p 192) 

Preventing Uniestrable Sequelae of Spinal Anesthesia Most of the 
untoward results of spinal anesthesia that have been reported can be 
ax oided if proper precautions ate obserx ed The sex ere and ex en fatal 
reactions noted by earlier observers have non been banished from the 
urological clinic Convulsions paralysis and coma are no longer seen, 
due to the introduction of less toxic drugs and the standardization of the 
technic of administration This does not mean that all danger has been 
eliminated There still remain the hazanls due to carelessness haste the 
use of improper matenals, and poor selection of patients But with 
suitable equipment, there is no reason xihy an expenenced anesthetist, 
well grounded in anatomy , phy siology , and the pharmacology of the drug 
he proposes to use, should not invariably have satisfactory results on 
properly selected patients 

The collapse and respiratory failure, which so terrified earber workers, 
are caused fry a lall in ifre frJsex? pressing Ctffrev passibla sequelae m 
dude neuntis and sbght temporary paralysis, due to disturbance of 
motor or sensory nerve centers, abdominal distention and gastric symp- 
toms, such as nausea and vomitmg, headache, which is usually extremely 
severe and prostrating, and meningeal syTnptoms other than headache, 
such as backache, extreme nervousness, and even hallucinations 

hfdll in llooi pressure may be due to the toxic action of the injected 
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drug upon the nerve fibers or the centers from which they derive, or it 
may be the result of shock induced bj the spmal puncture — something 
that ma> happen to susceptible persons no matter how carefully the 
puncture is made WTien this occurs, it usually takes place during the 
first 15 minutes after the spinal tap has been made — occasionalJj later, 
if the patient is moved upon the table or otherwise unduly disturbed 
It takes about 15 mmutes for the effect of the drug upon the ner\ e cen 
ters to reach its maximum, and during this period the functional powers 
of the entire bod> are being depressed Thereafter, the patient should 
rally and graduallj overcome this depressing effect, so that at the end of 
the operation the general condition is far better than at the outset — 
preasely the reverse of operations done under general anesthesia 
If anesthetic shack occurs — that is, the blood pressure falls abruptly 
durmg the first minutes of anesthesia— this must be controlled with oxy- 
gen inhalations, the use of the Trendelenburg position, and mjections of 
coramine (1 5 to 3 0 cc intramuscularl> or intravenously) or adrenalin, 
I 1 ,000 (0 5 to 1 0 cc ) Ephedrm has a more lasting effect than epmeph- 
rin, but causes increased heart rate and is not safe to repeat Johnson 
et al , of Northwestern University, advocate synephrm h> drochlonde 
because of its more lasting effect and the fact that it may be repeated at 
frequent short intervals without disturbance of heart rhythm 
Many anesthetists inject adrenalin routinely before the anesthetizing 
drug IS administered It is our practice to administer ephedrm hjdro 
chloride, S per cent, in the prcanestfaetic injection (novocame, 1 per cent), 
reserving the use of adrenalin until e\ndencc of a rapid decrease in blood 
pressure is observable WTiere the injection method (mto the deep 
muscles of the gluteal region) does not have the desired counteracting 
effect, adrenalin may be employed in the form of an infusion This 
solution should always be prepared beforehand and kept m readiness 
whenever spinal anesthesia is to be administered The usual proportion 
is 1 minim of 1 1,000 adrenalm to each 100 cc of normal saline If 
properlj used, this should raise the blood pressure suffiaentlj to prevent 
collapse and mamtain it there until the vital forces react so as to restore 
normal body function It must always be remembered that adrenalin 
is a powerful heart stimulant and vasomotor constrictor, and should be 
employed only in high dilution, allowed to run m very slowlj , and the 
infusion stopped the instant the desired effect has been obtained 
The best way to deal wnth these complications of low blood pressure 
IS to handle the patient from the outset in such a manner as to avoid them 
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altogether To that end a definite routine should be folloi\ed at all 
limes giving attention to the following points 

1 Show the patient, before operation, exact!} how he should breathe 
Deep, quiet, regular breathing is essential 

2 Ha%e the blood pressure taken e\er\ 5 minutes, particular!} 
during the first part of the operation 

3 Give adequate preoperative medication 

4 Give a preliminar} administration of ephcdrin, as outlined above 

5 Be sure that the amount of novocaine, pontocaine, nupercaine, 
or other cocaine derivative used is ver> carefully calculated in relation 
both to the patient’s bod} weight and the length of time the anesthetic 
effects are desired The time required for operation cannot alwavs be 
exactl} gauged beforehand, but should be estimated as nearl} as possible 

6 As soon as the anesthetic drug has been injected, place the patient 
in the dorsal position, with sufficient supports beneath the head and 
shoulders to keep them well elevated Moist gauze or towels should be 
placed upx>n the patient s face and cracked ice kept at hand, so that a few 
fragments may be placed in his mouth should he complain of thirst 

7 Administer ox}gen throughout, except when the patient complains 
of nausea or other abdominal S}'mptoms are in evidence Should these 
occur, the ox>gen administration should be stopped immediatel} and the 
patient instructed to take 10 or 12 deep breaths through the mouth 
This will usual!} clear up the nausea and permit the administration of 
ox>gen to be continued If the patient still complains of nausea, the 
head should be lowered and if distress is still evident the Trendelenburg 
position should be assumed 

Generallv speaking, when the blood pressure reading reaches a danger 
ousl> low lev el all operativ e procedures should be stopped and adrenalin 
infusion started Should the pulse grow fainter m spite of this adminis 
ter artificial respiration with carbon dioxide and ox}gen These meas- 
ures are seldom required if the foregoing precautionar} measures are 
failhfull} carried out previous to and during the operation 

Sihfck dttv nAyyj/ivvwj Ar mraasTrtiv ts qtf/eiJ} omfnjiVW 

b} artificial respiration with carbon dioxide and ox}gen and the in 
travenous administration of ephednn 

Respiratory paralysis dunng a urological procedure under spinal anes- 
thesia should not occur if proper precautions hav e been observ ed In 
“high’ anesthesias — that is, operations above the diaphragm^ — the 
danger of this complication is greater The administration of oxj gen 
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and carbon dioxide is the procedure of choice for the relief of asphy 
and low blood pressure, where normal pulmonarj \entUation is dim 
ished due to paral> sis of the intercostal muscles and diaphragm 
Cerebral anemia may be avoided b> keeping the patient flat in I 
for a full daj after the puncture has been made 

\re7itngtlis and nervous disorders are usuallj the result of poor techn 
and are far easier to pre\ent than to cure after they have occurn 
Rigid attention to asepsis m making the puncture and m caring for t 
puncture site afterward so that there is no leakage of spinal fluid, 
usuallj all that is necessary to aioid nerve and meningeal disturbanc 
Intravenous infusions often help to relieve the intense headache whi 
accompanies these manifestations 
Other aids when headache is severe after spinal anesthesia, are an j 
cap to the head or cautious medication with atropine or even morphii 
Continuous (Fractional) Spmal Anesthesia In 1940 Lemmon, 
Philadelphia, introduced special equipment by means of which in 
lional doses of an anesthetic solution may be injected as necessary 
maintain a continuous state of spinal anesthesia The following yes 
he reported a senes of 500 cases m which this method was used N 
merous other reports have appeared m medical literature attesting 
the greater safety and controllability of the continuous method o\ 
older methods in lengthy operations (o\er H hours) as well as m shorl 
procedures m poor risk cases The contmuous method elimmates o 
of the chief disadvantages of ^inal anesthesia, namely, that of t 
drug’s action wearing off before the operation is completed 

Equipment The necessary equipment consists of a specially d 
signed rubber covered mattress and a very flexible German silver lui 
bar needle (18 or 19 gauge) connected to a 10 cc or 20 cc synnge wi 
Luer Lok tip by means of a 30 inch length of small bore, rubber tubii 
which has a Luer Lok stop cock connection at one end for the syrin, 
andaLuer Lok connection at theotherend for the needle The mattre 
c? iS csdKS wsvi?, s/k! S Atckss iss s caY iSwY Sts 

tion 7 inches long that comes under the lumbar spine when the patiei 
IS supine The lower section may be detached for penneal operation 
This section is also constructed so as to allow the feet to be dropped whe 
a deep Trendelenburg position is desired 
Drugs Used All of the established agents for spinal anesthesia- 
procame, metycaine, pontocame, and nupercame — have been used i 
produce contmuous spinal anesthesia, but procame hydrochloride (novi 



206 


CUNICAL TOOLOGY 


came) appears to be the least tone and is at present the most generally 
fa\ored In our practice we use procaine hj drochloride crjstals dis 
solved m spinal fluid to make a solution which contains 50 mgm procaine 
to the cubic centimeter The procaine comes in 200 mgm ampoules 
Technic The patient is placed m the left lateral decubitus position so 
that his back is toward the side of the mattress wnth the cut out section 
The site selected for spmal puncture depends on the site of the pro- 
posed operation (see Spmal Anesthesia Technic, p 201) 

The skin at the point of the spinal puncture is sterilized with iodine 
3 S per cent, sponged off with alcohol, 70 per cent A 1 per cent solu 
tion of procaine is injected subcutaneously \\ e routine!) gi\ e ephedrm 
h) drochloride, 5 per cent (0 05 gm) in this preanesthetic injection 
The following description of the technic is taken, for the most part, 
from that of Lemmon A Sise mtroducer is used to puncture the skm, 
and on withdrawal leaves a track for the malleable needle to traverse 
\Mien the spinal fluid escapes, a 10 cc Luer lok s)rmge is connected 
and enough fluid withdrawn to make up the calculated dose (usually 
300 mgm of procaine dissolved m 6 cc of spinal fluid) The syringe is 
disconnected and the needle plugged to prevent leakage of spinal fluid 
The syringe containing the stop cock is attached to one end of the 30 
inch length of rubber tubing the stop-cock is opened, and 2 cc of the 
mixture is forced mto the tubing, thus displacing the air and completely 
filling the tubmg The stop cock is then dosed The Luer Lok con 
nection at the other end of the tubmg is connected to the needle which 
was left m the spme The stop-cock is opened and an mitial injection 
of 2 3 to 3 cc of the mixture (100 to 125 mgm of procaine) is made mto 
the subarachnoid <!pace, and the stop-cock is closed 
With the needle left m position, the patient is carefull) turned on his 
back so that the needle is m the center of the gap m the mattress It 
must not touch the table or the mattress at any time The patient 
should be maintained in a 5-degree Trendelenburg position during the 
induction penod If the desired level of anesthesia is not obtained 
in 10 minutes an additional injection (usually o[ 1 cc) is made The 
height of the anesthesia can be controlled by the position of the patient 
the volumetric dilution of the agent (‘barbotage ), the rate of mjec 
tion, and the total dosage 

Once anesthesia has been established, it is readily prolonged by small 
fractional doses (usuall) 25 to SO mgm ) of procame as required 
Segmental Pendural Anesthesia The vanet) of spmal anesthesia 
known as the segmental pendural method origmated in Ital) Although 
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quite widely used m European clinics, it bas as yet foimd little populanty 
m the United States 

Technic of Admvwlratton It is preferable to have the patient lying 
upon his side The side on which the greatest depth of anesthesia is 
desired should be the one chosen 

The interspace selected for injection vanes with the location of the 
operative area For renal work, the first or second lumbar, or the tw elfth 
dorsal, space serves best For operation on the bladder or prostate, the 
third or fourth lumbar space will give best results 

Novocame and nupercaine are the drugs most commonly emplojed, 
the average adult dose being 40 to SO cc of a 1 per cent noiocame solu 
tion, or saline nupercame, 1 1,000 

Considerable skill is required to pierce the external tissue without 
penetrating the dura itself The needle is mtroduced directly into the 
midline, and, although at first encountering considerable opposition, ini] 
give evidence of having entered the pendural space by the sudden cessa 
tion of resi«tance The syringe should now be detached and the appear 
ance of spinal fiuid watched for, which would indicate that the dura has 
been traumatized If either blood or spinal fiuid appears, the needle 
must be withdrawn and a second attempt made at another spot 

If it is found that the point of the needle is in the peridural space, the 
first injection, of from 10 to 15 cc of the anesthetic solution, maj be 
made The precautions regularly followed m spinal anesthesia must be 
strictly obsen ed Aw ait of 5 minutes should be made after the initial 
injection, to allow for the appearance of any possible evidences of toxic 
reaction, such as pallor, weakness and slowing of the pulse, orparaljsis 
If nothing untoward takes place, the injection of the anesthetic is con 
tinued and a penod of 15 to 20 minutes permitted to elapse for the es 
tablishment of surgical anesthesia — that is, complete loss of sensation m 
the operative area 

Advantages and Disadianlages This method of mduang regional 
anesthesia bas several adiantagesoier the older methods, chief of which 
IS the possibihtj of limiting anesthesia to the region of the proposed 
operation without danger of the effect spreading beyond these points 
Also, there is regularlj less fall in systolic pressure than is seen in the 
usual spinal methods The liver, heart, respiratorj and vascular sys 
terns and the digestive tract remam unaffected, and shock and collapse 
have been rare But, as the anesthesia produced is not \ er> profound, 
the method is unsuited to children and the excitable adult, and is not 
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adapted to operative procedures m which complete relaxation and deep 
anesthesia are essential The length of time required for the anesthetic 
to take effect may also be a senous drawback in some cases 
Paravertebral Anesthesia Paravertebral anesthesia is accomplished 
bj mjectmg with a local anesthetic the posterior roots of the spinal ner\es 
at or near their point of emergence from the vertebral column, therefaj 
temporanl> interrupting the sensor) impulses from the tissues supplied 
b\ these nerves 

The first reported instance of the use of paravertebral anesthesia m 
urological surger) appears to have been the nephrotomy performed by 
Lanen at Leipzig m 1911 The method recei\ed its greatest impetus, 
from a urological standpoint, at the large chnic of Professor Ill>es in 
Budapest Many modifications ha\e been devised, b) Hartel, Finsterer, 
Locher, Labat, Torek, Lowr>, Farr, Lowslej and Pugh, Henline, and 
others In 1924, Lowsley and Pugh presented a large series of cases in 
irfwch this SoTxnoianeslhesiahsd been enipio\ed nith gratiSying succiiss 
In recent years its populant) has suffered somewhat m competition 
with the man) improvements m other forms of regional anesthesia 
Autiwrs Teckmc oj Admimsirahon (jor Renal Surgery) The patient 
is seated on the edge of the operating table, wuh the head bowed and the 
body bent slightly forward, the feet resting upon a support, or he may 
he on the side opposite the one to be injected, with knees flexed, head 
bent forward, and the back curved outward thus widening the inter 
costal spaces 

In paravertebral anesthesia as applied to renal operations, nerv e block 
mg need be done on one side onl) , as most procedures are unilateral 
Success depends upon blocking the eighth ninth, tenth, eleventh, and 
twelfth dorsal nerves, all of which send off branches which eventually 
reach the lateral, anterior, and posterior parts of the abdominal panetes, 
supplymg one or all of its cutaneous and muscular planes 
With the patient in position a long wheal is made by the injection of a 

1 per cent solution of novocaine (procame) the line of infiltration extend 
ing from a pomt just below the twelfth costovertebral angle, and 

2 cm from the midlme, to the level of the eighth rib All subse 
quent mjections are made from this original wheal, and the patient 
should have it explained to him that this will cause him some slight 
pricking sensations, but thereafter the administration will be pamless 

Injection is begun by insertmg the needle 2 cm from the midlme op 
posite the spine of the seventh dorsal vertebra It is pushed m until it 
strikes the angle formed by the lamella of that side and the transv’erse 
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process, then carried over the edge of the bone, the point deflected in- 
ward and again pushed downvkard to a depth of about 1 cm The 
needle point should now be in the area occupied by the merging ner\ e 
roots After appl>nng suction, to be sure a blood vessel has not been 
invaded, 2 or 3 cc of 1 per cent noiocaine solution is injected at this 
point The same procedure is earned out from entrance pomts over the 
ninth, tenth, eleventh, and twelfth dorsal vertebrae The angle formed 
b> the twelfth rib is well filled both above and below 

The patient is now laid on the sound side, and the entire loin, skin, sub 
cutaneous fat, and muscular tissues infiltrated with an 0 5 per cent solu 
tion of novocame, these mjections also being made through the original 
wheal By injecting both superficially and into the deep planes, all the 
nerves of the abdominal wall will be rendered insensitive to any masion 
m their vicinitj 

In all, no more than 150 cc of the 1 per cent solution is administered 
to a man of average weight One gram per 100 pounds of body weight 
should invariably be the maximum amount employed 

Before beginning the initial incision, all anesthetized areas should be 
tested, the field screened from the patient's view, and his attention dis- 
tracted as much as possible bv the specially trained attendant Insensi 
biUt> will be established in the injected area by the time the patient is 
arranged on the operating table 

The incision should be made gently and cautiouslj , all tearing, rough 
ness and heavy retraction being avoided Careful, sharp dissection 
will not give the patient any pain, but any rough handling or traction 
IS likely to do so The initial incision should be made amply long, as 
more room is necessar> when these precautions must be observed If 
manipulation or clamping of the pedicle is felt by the patient, a little 
no\ocame should be injected into the tissues of the pedicle before pro 
ceeding further Infiltration of the tissues before cutting ma> also be 
necessarj when adhesions are unusuallj tough or numerous — for ex 
ample m renal tuberculosis, or a few whiffs of gas or ether may be re 
quired to supplement the para\ertebral mjections during the most pam 
ful part of the procedure or if the patient is unusuallj nenous In the 
majonty of cases this w ill not be necessary, and the patient should lea\ e 
the table comfortable and without any evidence of shock There is no 
postoperative nausea, and the effects of the anesthetic usually persist 
in some degree for 7 or 8 hours, thus giving the patient time to regain 
his normal blood pressure while still more or less insensitive to pain 

Sacral and Parasacral Anesthesia Injections into the caudal end of 
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the spmal cord were first succcssfullj carried out b^ F Cathebn and Dur 
ant in 1902, when the> introduced vanous substances in the treatment of 
gra\e neuralgias, sexual neuroses, and incontinence of urme The 
method was first applied to urological surgerj of this region b> A Lawen 
in 1910 

Caudal and parasacral anesthesia is \ er^ useful in operations upon the 
external genitalia, permeum, prostate, bladder, and urethra, espeaaUy 
in old patients and those who arc poor risks ^\lth the proper tvpe of 
patient, it is <!afe, de\oid of (implications and effective, if the correct 
amount of anesthetic and technic is used and the operation not started 
too earl} The effects maj be augmented by either local infiltration 
or mtravenous anesthesia using pentothal sodium Another advantage 
IS that it can be emplojed when the electrocauterj or high frequenc} 
current is u«;ed 

Disadvantages are (1) the time required for injection and anesthesia, 
(2) the occasional incomplete or unsatisfactor) anesthesia obtamed 

Prelmtnar^ Medtcatton The patient is given sedative medication 
the mght before and, again, I hour before the operation (Prelumnaiy 
Medications, p 191) 

Tcchmc oj Admtmslraiton The patient is placed on the table, resting 
on his abdomen or upon the knees and elbows 

The skm at the point where the needle is to be inserted is stenliaed with 
iodine, 3 5 per cent, sponged off with alcohol, 70 per cent It is then in 
filtrated wnth novocaine, 1 per cent 

The operator palpates the coccyx, and, sUding his finger above thi*' 
bone reaches the lower part of the sacrum, where he is usually able to 
palpate the sacral hiatus without difficulty The sacral horns approxi 
mate the lateral borders of an imaginar> triangle of which the hiatus 
IS the apex 

A 20-gauge needle 9 cm long is inserted through the anesthetized skin 
and mto the sacral canal b> punctunng the ligament which covers its 
lower end After penetrating the bgameot, the needle is easiJ} pushed 
m 4 to 5 cm The needle must be deflected and guided verv carefully 
so that it will not impinge upon the bone Tlie operator soon learns 
to tell whether or not the needle is in the canal b> the ease with which 
It passes and the direction whidi it takes Should it pass just over and 
to one side of the canal roof, the error will be detectable b} observing its 
direction and b} the fact that it passw with difficult} Also, if it is 
improperl} mserted, the tissues at the end of the needle will be mfiltrated 
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With solution as soon as the injection is started The sacrum \aries 
considerably m size, shape, and capacity of the canal in different indi 
viduals, and a careful studj of the osteology , as Vrell as the course of the 
nerves, is a necessary preliminary 

When the needle is m the canal, its end should be carefullj observed 
to see if either blood or spinal fluid runs out If so, the needle is with 
drawn to a point where the blood or spinal fluid ceases to appear, and the 
injection made very slowly If the solution runs m easily from the 
syringe, the operator may be sure that the needle is m the canal If, 
hoivever, the injection is made with difBculty, he may be sure that the 
needle is not in the canal, and the tissues over the sacrum should be ob 
served for evidences of infiltration 

T/ie solultm used m our ivork is freshly prepared nov-ocame solution — 
50 to 60 cc of a 1 per cent solution, or 30 cc of a 2 per cent solution 
usually being injected into the canal No adrenahn is used because we 
believe it increases the toxiaty of the solution without any compensating 
advantages 

The injection into the canal is extradural, and presumably elevates 
the dura from the bone under the pre^ure used 

The next step is to inject a 1 or 2 per cent solution of novocame into 
some or all of the sacral foramina ( first, second, and third on each side) 
m accordance with the method of Labat There will be little difficulty 
m locating the foramina if the needle is passed into the depression just 
below the transverse processes, and if it is pointed mesiaUy and slightly 
upward, they will ordinarily be entered without trouble From 3 to 5 
cc of a 1 per cent solution, or 2 to 3 cc of a 2 per cent solution should be 
injected into each foramen, the needle being slowly withdrawn so that 
the solution may be distnbuted throughout the entire length of the 
foramen 

The patient is placed on his back, and fullv 30 mmutes allowed to 
elapse before the operation is begun By this time, that part of the body 
whidb would rest i^pon the saddle,, were the patient on horseback — 
mcludmg the scrotum, urethra, and base of the bladder — should be 
thoroughly anesthetized, otherwise the mjection is unsuccessful We 
have found that if the operation is started too soon, the patient will 
often fee! pain, and such an apprehensive state of mind will be produced 
that every movement will cause complamt On the other hand, if one 
waits until thorough anesthetization has taken place, the patient will 
go through the operation without a protest 
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After-care Following Spinal or Sacral Anesthesia An> form of 
spinal anesthesia requires that the patient remain m the Trendelenburg 
position for at least 6 hours so that the anesthesia will not reach the \ntal 
bram centers and cause respiratQr> failure The patient should be 
instructed to keep bis head flat on the bed m order to proent a severe 
headache \ hair pillow should be strapped to the head of the bed to 
prevent the patient’s head from coming m contact with the bars when be 
is placed in shock position At the end of 6 hours the patient is placed 
in the honaontal position and maintained thus for 12 hours 
The blood pressure should be taken everj hour for from 4 to 6 hours 
after operation m order to detect s>'mptoms of shock or hemorrhage 
Elderlj patients, particularly, should be turned from side to side while 
in the Trendelenburg and horizontal positions to prevent hj’postatic 
pneumoma and to stimulate the orculation as a preventive against the 
formation of thrombi Shallow and irregular respirations roaj be 
changed to deep regular respirations b> S minute inhalations of o^gen 
and carbon dioxide at frequent intervals If abdominal distention oc 
curs It maj be relieved b) frequent turning the use of a rectal tube, 
small carminativ e enemas or intramuscular injections of 1 cc of pitressin, 
or 1 cc of prostigmm 1 4 000 

Sedatives are usuallj ordered for the first Iw o daj s after operation for 
pam or restlessness Hot, clear fluids are allowed on the da> of opera 
tioD if they are tolerated iWk and orange jmee are interdicted 

E LoCAt IVTILTRATION AXESTUESIA 
Local infiltration of the tissues to be operated upon, b> a suitable 
anesthetic drug, has been practiced for manv v ears The process differs 
from the mere local application of an anesthetizing substance in that a 
definite plan of reaching certam nerve fibers must be mapped out before 
hand, the exact location of these nerve tracts detennmed and their re 
lation to the operativ e area carefully studied In practice, this method 
has come to be called locaJ m contradistinction to the more distant 
nerve blocking, as in the parasacral and brachial methods 
In urologv , the mfiltralion method is used largelv for short procedures 
which do not require relaxation such as hvdrocelectomy or circumasion 
m healthv , >oung patients It is possible, however to use it for major 
surgerv The method is u««ful in certain emergency procedures — for 
example, prostatectomj — in greatlv debilitated patients It is fre 
quentl} used to supplement regional block or general inhalation anes- 
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thesia ^Vhile its greatest usefulness, in major procedures, is in com- 
bination with other forms of anesthesia, e\er> urologist mil now and 
again find that local infiltration anesthesia serves him well as his sole 
dependence in complicated emergenaes 
Advantages and Disadvantages ITie chief advantage of local infil 
tration anesthesia is the fact that there is absolute!} no added burden 
placed upon an ahead} o\ ertaxed heart and vascular s> stem Hemor- 
rhage IS much less than under a general inhalation anesthetic, and post 
operative gastrointestinal complications are altogether ehminated 
When operation must be done immediateJ) , and suitable facilities for 
regional or block methods cannot be commanded, local infiltration anes 
thesia may well turn the scale m favor of the patient’s survival 
It has, however, the disadvantage of a ainscious patient 
Anesthehc Drugs Employed In the earl} days of its employment, the 
usefulness of the infiltration method was restricted b> two important 
tactors the concentration of the drug emplojed, and the completeness 
with vvhich this drug infiltrated the tissues Cocaine derivatives of 
greater toxicity were used at that period, and iC was to be expected that 
the stronger the solution of the drug the more efficient it would be m 
dulling the sensibility of the nerves with which it was put m direct con 
tact Continued experiment, however, demonstrated that weaker 
solutions, properly applied so that the tissues were thoroughly infiltrated 
and for a considerable distance awav from the field of operation, were 
just as effective and far less dangerous, if one wailed a suitable length of 
tune for them to take effect 

We now have a number of cocaine denvatives for local infiltration 
which are comparative!} non toxic In our practice, we prefer novo 
came, 1 per cent 

F Local Anesthesia tor Intraurethral Procedures 
As a considerable part of the average urologists practice involves 
minor interventions, knowledge of local anesthetics suitable for use m 
routine examinations and office procedures is of quite as much importance 
as familiarity with the anesthetic requirements of operating room pro 
cedures 

Drugs Employed Cocaine long the standard local anesthetic, has 
now been largely superseded b> less toxic modifications Some urolo 
gists, however, use a 10 per cent solution of cocaine routinely , provided 
there is no open lesion 
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No% ocaxne remains the fa\ onte drug for local ^ ork in the urethra, but 
nupercaine, tutocaine, alypm, apothesis, holocaine, and sabcaine all ha% e 
their ad\ocates Butyn has man> good points, but is \erj toxic incon 
tact with raw surfaces and can therefore be used onl) if the urethral 
mucosa is intact 

Isocaine, a procaine dcn\ati\e, has been recommended as a urethral 
anesthetic by at least one prominent urological center A 1 per cent 
solution of isocaine has proved a satisfactorj local anesthetic for the 
a\erage urethral inspection in most cases rendenng the mucosa msensi 
tiv e long enough to permit completion of a routine cy'stoscopic examica 
tion Iso tone after effects or local irritation have followed its use 

Neothesin has given satisfaction to man> urologists who hav e reported 
their results It is supplied in the form of an odorless white powder, 
readilj soluble in water, chloroform, and alcohol, is easj to handle and 
may be added to such antiseptics as pjTidium or mercurochrome thus 
making it possible to anesthetize and imgale antisepticallj with the 
same solution Another advantage of neothesm is that it remains per 
manent m its power when exposed to air, its solutions being stable and 
retaining their potency after stenlization b> boiling 

Diothane is espeaally recommended as a urethral anesthetic by its 
advocates because it does not imtate the mucous membrane even m 
strong solution Claims are made for diothane that it is of lower tonaty 
than an> of the commonly used urethral anesthetics nupercaine alone 
excepted Our cxpenencc with diothane has not, however, led us to 
change our usual method of anesthetizuig the urethra for mstrumenta 
tion We have found that its toxiat> is out of proportion to the degree 
of anesthesia which it produces 

Larocame, first used by European surgeons m 1929, has been found 
satisfactor) by a number of urologists for surface infiltration, and con 
duction anesthesia It is suppbed m the form of a white crj stalbne pow 
der and is soluble m water Solutions are made with distilled water or 
physiological salt solution and stenhzed by boding, Kemkes reporting 
on the use of larocaine as a surface anesthetic in about SO urological 
cases, found that 10 to 15 cc ofaO 75per cent solution, injected into tfie 
male urethra, produced satisfactory anesthesia m 10 minutes The 
bladder was completely anesthetized 10 minutes after the instdlation of 
30 to 55 cc of a 0 75 per cent solution, so that electrocautery operations 
could be done without pam local irritation, toxiaty , or other by 
effects have been observed from the use of larocaine, and its advocates 
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daim that its effect is as pronounced and more prolonged than that in 
duced by cocame 

Novocaine borate and metycame are the anesthetics which we have 
found most effective for cystoscopic and other mtraurethral manipula 
tions Novocame borate is a combination of crystals of novocaine ivith 
bone acid No other agent tned by us has diown the same property of 
“speedmg up” the anesthesia Novocame alone is most effective, but 
It IS slow m taking effect, so that m a busy dime the work may be sen 
ously impeded because of the length of time required for the preparation 
of each patient Novocame borate, 2 per cent will induce msensibihty 
of the urethral mucous membrane in no more than 2 or 3 minutes, so that 
by the time the cystoscopist has regulated his armamentarium his 
patient will be ready for the examination 

Techzuc of Administration Hie administration of local anesthesia 
for urethral instrumentation, though comparatively simple, requires con 
siderable care When an aqueous solution is used, the solution is m 
stilled into the bladder and urethra with a urethral synnge, a damp 
placed upon the meatus, and the patient kept recumbent, with the pelvis 
slightly elevated, for the required period Pamtmg the solution directly 
upon the mucous surface is also done Cotton or gauze impregnated 
with the solution, or a lubricating jelly into which the anesthetic agent 
has been incorporated, may be inserted into the urethra No one of 
these methods can be guaranteed as infallible, for the examiner can never 
be certain that every nerve end in the urethral mucosa has come m con 
tact with the anesthetic. 

For this reason, neurotic or otherwise h>’persen5itive patients and 
young children, who cannot be expected to cooperate, will usuallj do 
better under a general anesthetic such as gas-oxygen In other cases, 
regional — particular!) spinal — anesthesia, or intrai enous anesthesia 
with sodium pentothal, may be preferable 

G Intravenous Anesthesia 

Advantages and Disadvantages Intravenous anesthesia, with evipal 
or pentothal sodium has been satisfactonly employed m short urological 
procedures^ such as cystoscopy, maston and drainage of abscesses, 
hydrocelectom} , the insertion of radium applicators, espeaall> radon 
seeds m the bladder or prostate, the cauterization of ulcers new growths, 
or redundant tissue, and, occasionally, transurethral resection 

As an adjuvant, it has also a field of usefulness m urology in carefully 
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selected cases In operations requiring considerable time, intravenous 
anesthesia ma> serve as an effective auxiliary for prolonging the narcosis 
when spinal or sacral block is being used It is also useful as an mductive 
agent, to be followed by general inhalation anesthesia ^Vhen adminis- 
tered by the fractional method, whidi is considered less dangerous than 
injectmg the entire amount at one time, it is very satisfactory because of 
the rapid, smooth mduction, ease of administration, and usual prompt 
recover}' It is contramdicated in cases of severe renal insuffiaency, 
cardiovascular disease, h}’pertension, sepsis, anemia, and seniht} 

A disadvantage of all mtravenous anesthesia is the fact that it is im 
controllable 

Evipal Evipal has been highl} praised b) man} urologists as an ideal 
anesthetic for short, minor procedures and as a valuable auxiliar} means 
of mduang anesthesia In Ital} it has been satisfactonl} employed for 
induction, and both here and abroad it has served, in small graduated 
doses, as a complement to spinal or other regional methods as emplo} ed 
in ^stoscopic work Evipal ma} cause alarming falls m blood pressure, 
and may predispose to shock in major procedures It should never be 
administered unless a thorough pb} steal examination has been given the 
patient 

Evipal sodium, or evipan as U is called ever}v\here except m the United 
States and Canada, was isolated in 1932 b} Kropp and Taub while mak 
mg experiments on barbituric aad derivatives The sodium'salt is a 
water soluble powder, usuall} supplied m 1 gram ampoules These are 
dissolved at the time of empIo}ment, so as to form a 10 per cent solution 
for mtravenous injection 

For a 5 to 10 minute narcosis, from 3 5 to 5 cc is suffiaent to put the 
patient to sleep, so that he wakes without any recollection be}ond the 
pnek of the needle through which the injection was made There is no 
exatement nor resistance, no Jowenng of the pulse rate, and but little 
fall in blood pressure (5 to 20 mm of mercur} ), with rapid return to 
normal The patient wak« naturally but is drow sy, often sleeping again 
for some length of time if undisturbed as there is absolutely no postopera 
live nausea, headache, or other distress No attention need be paid to 
the condition of the alimentary tract, the amount of food recenti} m 
gested, or the dietetic habits of the patient This freedom from gastro- 
mtestmal effects makes it a particular!} meful anesthetic for office work 
Pre liminar y sedative medication is unnecessar} , m fact, morphine deep- 
ens and prolongs the action of the drug and makes its use that much more 
hazardous 
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Pentothal. Allied to evipal sodixim is pentothal sodium, which was 
isolated in 1935 and is now much more frequently used than evipal for 
intravenous anesthesia in urolo^cal work It is considered superior to 
evipal in that it does not produce coughing, which has sometimes occurred 
when evipal has been employed, nor does it induce a rapid change in the 
intravesical pressure, due to cough or other spasm — a result which ma}’ 
seriously hamper an operator uring the cystoscope for exammation or 
operation Pentothal, therefore, has proved peculiarly adapted to the 
needs of the cystoscopist It also serves admirably as an auxihary for 
prolonging the narcosis induced by spinal or sacral anesthesia 
Pentothal sodium, like evipal sodium, is a water-soluble powder, sup- 
plied in 1 gram ampoules It is usually employed in a 5 per cent solution 
for intravenous anesthesia, an average of 10 to 20 cc being injected (1 
gram of pentothal sodium to 20 cc of rvater) 

Fractioning the dose is considered less dangerous than administration 
of the entire amount at one time, for the individual reaction to this drug 
varies greatly. 

H. SumiARY OF Anesthetic Prachce in Authors’ Clinic 
The following tabulation shows, in a very general way, the preferred 
types of anesthetics for various urological procedures, as used in our 
chnic 

OperaItveArea Operalun Aneslhuta 

Young children All operations and intra- 

urethralmanipulalions General inhalation 

Pekis Circumcision and dorsal 1 Local inhltration (novo- 

sht came, 1 per cent) 

2 General inhalation 

Incision and drainage 1 General inhalation 

2 Intravenous pentothal 

Amputation ol penis 1 Local mhltration 

2 Spinal 

3 General inhalaUon 

Urethsa Intraurelhral manjpala- 1 Local (novocame borate, 

tions metycame) 

2. Intraienouspentothal 

3 Spmal or sacral 

4 General inhalation 
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OptrattTt Arta Oftralun Antit)-e»a 

Intero&l and exteroat ure^ l Spmal 

throtomy 2 Sacral aBd(or)paruacra] 

3 General inhaktioa 

Piastre operations J Spraai 

2 General inhalation 

Comtek’s GLA^'ps 1 Spinal 

2 Sacral and (or}parasacral 

3 Intravenous pentothal (for 
incision and drainage 
of abscess) 

1 Spmal 

2 Local infiltration 

3 Avertin (with gas) 

A General inhalation 

SEia>AL Vzsioxs 1 spinal 

2 Sacral and (or)paiasaerU 

3 General inhalation 

Fbostatx SuprapubicprosUtcctomy J Low spinal 

2 General inhalation 

renneal prostatectomy 1 Low spmal 

2 Sacral and parasacral 

3 General inhalation 

Transurethral resection 1 Low spinal 

2 Sacral and parasacral 

3 General inhalation (nitrous 

oxide) 

Other procedures 1 Low spinal 

2 Sacral, parasacral 

3 Genera] inhalation 

Bladder Suptapabic opetabons 1 Spinal 

2 General inhalation 

3 Local mfiltration 

Cystoscopy 1 Local (noiocame borate, 

met} came) 

2 Intravenous pentothal 

3 Low spinal or sacral 

4 General inbalatior 


Testicles, Epxdzdyves, 
Vasa Deteseniia 
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O^erafipe Area 

Optralton 


Anesthesia 

Ureters 


1 

2 

Spmal 

General inhalation (with or 
without basal avertm) 

Kidneys 
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CHAPTER Vn 


EMBRYOLOGY, ANATOMY, ANOMALIES, AND PHYSIOLOGY OP 
THE PENIS 

A. Embryology or the Penis 

During the early part of intrauterine life the development of the ex 
temal genitals proceeds similarly m both sexes, so that for the first 5 or 
6 weeks they are m the “indifferent” or sexless stage In the seventh 
week, when the embryo is about 16 mm long, they begm to take the form 
of male or female 

For purposes of descnption, the development of the external genitals 
has been divided by certam embryologists into three penods (1) the 
genital tubercle penod, (2) the phallus period, (3) the final or transitional 
period, during which the male (or female) organs assume their dis 
tmctive form 

Genital Tubercle Period Very early in embryonic life the cloacal 
membrane bisects sagittally an area lying between the umbilical cord 
and the primitive tail, upon the embryo’s ventral surface It is m this 
area that the external genitals arise In embryos 8 mm long, the 
cloacal membrane is divided into a cranial and a caudal portion, these 
he m grooves called the urethral groove and the anal pit respectively The 
urethral groove bisects a small conical tuberosity, the genital Uibercle 

In embrjos 11 mm long, the gemtal tubercle appears as a rounded 
eminence occupying the midbne of the ventral surface between the um 
bihcal cord and tail On its caudal slope it bears the shallow urethral 
groove, the slightly elevated margins of which constitute the urethral 
Jolds The urethral groove is separated from the anaf pit by a trans 
verse ridge, and craniall> the tubercle is marked ofi from the umbilical 
cord by a deepening of the intervening groove Lateral depressions, 
beginning at the base of the tubercle’s apex, converge and unite m the 
midline to form a longitudmal groove extending to the anal border, 
sharplj differentiating the apex from the rest of the tubercle On the 
outer side of this Y shaped groove lateral areas of swellmg are visible 

At about the 12 to 13 mm stage, the phallic portion of the urogenital 
223 
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sinus Opens through to the extenor b\ sphtting of the urogenital mem 
brane to form a trough, and the pnmtlrse urogenital opening thus comes 
mto existence 

Sex differences begm to be evident at the 16-mm stage, vrhen the male 
maA be distinguished by the greater length of the urethral groo% e 

The Phallus Penod The second, or «!o-called phallus penod, begms 
when the embr\o is 17 to 20 mm long (se\enth week) The genital 
tubercle elongates mto a cvlmdncal phallus At its base, on either 
side, are rounded lateral ndges, the lahtoscrolal suelUngs, whidi are 
separated from the phallus bv a groo%e Extendmg almost the entire 
length of the phallus is the urogenital opening, a narroTi onfice with a 
pronounced epithelial tag above The urethral folds are more prom 
inent than m the earher stage 

The glans penis is formed b> the gradual downgrowth of a sort of 
collar of epithelium, which remains incomplete on the caudal aspect 
A grooie, the coronary sulcus, marks off the glans from the base of the 
phallus 

No pronounced changes occur until the embr>o is about 40 mm 
long, ^hen the male genitalia begin rapidl> to assume their distmctive 
form, while those of the female lag behind 

Final Penod In the male embrvo the phallus now rapidl> enlarges 
and elongates to form the penis Dunog this process the pnmi ive 
urogenital opening, which remains in close apposition to the coronary 
sulcus distall} , IS remo\ ed farther and farther from the anus bj the fusing 
of the caudal ends of the urethral folds in the midlme The fused mar 
gms of these folds constitute the perineal and penile raphe As the phal 
lus lengthens, the upper part of the urogenital sinus, from which the 
external genitalia of both sexes onginate, likcwTse grows longer and 
e% entuallv becomes the major portion of the penile urethra 

Paired columns of mesendivme come mto existence and form the 
corpora cavernosa penis, and the gradual adherence of unpaired bodie« 
m the glans and shaft of the phallus forms the corpus spongiosum ure 
thrae 

During elongation of the phallus the labioscrotal swellings graduallj 
migrate downward and assume their permanent position at the ba«e of 
the phallus, where thev eventually ojme to he on either side of the 
raphe, this portion of which is henceforth designated the scrotal raphe 
Although muted in the nudJme, the bilateral ongin of these two scrotal 
swelhngs alwaj s remains plainly evndent 
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The coronary sulcus is now a wide groove, delinutmg the glans from 
the body of the phallus 

It IS at this stage that the male external genitals may be said to have 
assumed their permanent form, subsequent changes being merely those of 
size and development The gemfal tubercle has become the bodv and 
glans of the penis, and the labioscrotal swellmgs the scrotum 

Further fusion of the urethral folds and development of the penile 
raphe result in closure of the pnmitive urogenital openmg and formation 
of the floor of the spongy urethra The glandular portion of the urethra 
{fossa nawularts) develops independently from the solid urethral plate, 
which bisects the inferior surface of the glans ^\^len the embryo is 
105 mm long, this plate deepens to form a groove, which even 
tually becomes tubular and fuses mth the distal end of the pendulous 
urethra to form a continuous canal, which opens at the tip of the glans 

Development of the Prepuce The prepuce begins to develop when 
the embryo is about 60 mm long Observation has disclosed that in a 
10 weeks old embryo there is no definite prepuce, but a thick layer of 
epidermis covers the glans, which has already been marked o5 from the 
body of the phallus by the coronary sulcus This layer of actively 
grow mg epidermis dips down solidly at the root of the glans, thence 
growing forward over the glans to form an mverted fold The surface 
which origmally was superficial thereupon becomes the deep portion, 
facing the surface of the glans The glans and the developmg fold are 
blended and continuous as a tissue, and the area representmg the future 
preputial space is filled with epidermal cells The glans at this stage, 
therefore, is not free from the prepuce, being united with it bv unbroken 
ranks of epidermal cells 

At the pomt where the preputial downgrowth fails, on the inferior sur 
face, connection still remains between the glans and the prepuce, thus 
establishing thefrenum This persists in the fully developed male fetus 
ss s tocjgh fiboTtrs b-sad cowfrec/nrg ike preptice j? itk ike ton er nrargM <?/ 
the urethral meatus 

Subsequent desquamation of the cells of the surface lay ers results in 
separation of the prepuce and glans, and the prepuce becomes freely 
movable upon the glans, the condition m which it is normally found in 
the newborn Separation probably does not commence imtil late m fetal 
life and may he incomplete at birth The so called adherent prepuce 
often seen in male children is due to incomplete breaking down of the 
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preputial epidermic plug, and is therefore a developmental anomaly and 
not due to pathological adhesions, as is commonly supposed 

B» Anatomy of tbe Penis 

Size and General Structure When it has reached its full development 
m the adult, the penis is ordmarily about 8 to 10 cm when flacad and 
almost double that length m the erect state 

Fully two thirds of the organ is composed of the corpora cavernosa, 
two cyhndncal bodies of vascular erectile tissue enclosed m strong fibrous 
sheaths, which he side bj side in its dorsal portion Beneath, m the 
angle formed b} their apposition, lies a third and smaller bodj , the corpus 
spongiosum, which has been aptl> descnbed as beanng to the corpora 
cavernosa the same relation that a ramrod does to tbe double barrel of a 
gun The corpora cavernosa are but slightly separated m front, their 
extremities being blunt and cone shaped, but behind they are separated 
v\idel>, beginning at the crura of the penis Elsewhere they he closely 
united 

The corpus spongiosum is also composed of erectile tissue, and, like 
Its neighbors is surrounded b> a tough fibrous sheath, the tunica albu 
gtnea Through its sponge like tissue passes the urethra The entire 
corpus IS divided into three sections the bulb, body, and glans The 
bulb lies m the angle formed by the crura of the corpora cavernosa at tbe 
point where they come together, and is attached to the lower surface 
of the triangular hgaraent Tbe body lies in the groove between the 
corpora cavernosa, and is surrounded by the bulbocavemosus muscle 
The highly sensitive glans is an expansion of the distal end of the corpus 
spongiosum which spreads over the dorsal surface of the body, forming a 
conical cap It has a well defined and somewhat elevated border, the 
corona glandis, which projects dorsally and laterally beyond the ex 
tremities of the corpora cavernosa Behind the corona is a depression, 
usually termed the cervix glandts, or coronary sulcus The glans as well 
as the corpus spongiosum proper, is pierced by the urethra, which finds 
an outlet m the meatus urinanus, a vertical linear opening at the summit 
of the glans 

Integuments of the Perns External to the tunica albuginea, the 
fibro-elastic sheath already mentioned as encasing the corpora cav emosa 
and the corpus spongiosum, is another elastic sheath which bmds all 
three bodies together and completely mvests the rounded extremities of 
the corpora cavernosa This is known as Buck's fascia, or Xht fascia 
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perns It IS firmly attached to the base of the glans, and at the angle 
of the penis fuses with the fibers of the suspensory ligament anteriorly 
and the deep layer of the superficial fasaa posteriorly Above this, and 
]ust beneath the external skin, lies a loose layer of fatless areolar tissue 
containing a delicate layer of unstnped muscle fibers called the dartos, 
which IS contmuous with the dartos of the scrotum It extends between 
the two layers of skm which form the prepuce, and its muscle fibers com 
pose the sphncler of the prepuce The outer integument of the penis 
differs from the general bod> skin m that it is devoid of fat and hair ex 
cept at the base of the organ, and in its extraordinary mobility It ex 
tends beyond the glans to form the prepuce 

Prepuce The prepuce, or foreskin, is the retractable prolongation 
downward upon the glans of the delicate, freely movable outer covering 
of the perns Normally, it extends forward far enough to cover the glans 
almost completely Thence it folds back upon itself, having an attach 
ment at the coronary sulcus, and passes forward over the glans until it 
reaches the meatal mucous membrane A small median fold passes 
from the prepuce to the lower angle of the meatus, forming a tough 
fibrous band known as the frenutn prepuiit, through which courses a 
small artery At the preputial onfice the subcutaneous layer is more 
highly developed than at any other point The inner surface of the 
prepuce, as well as the covering of the glans, is delicate in structure, 
moist, and resembles mucous membrane, although actually it is epithelial 
in formation 

Sometimes mmute sebaceous glands are found m vanable numbers on 
the glans and inner surface of the prepuce These preputial glands 
secrete smegma preputii, a fatty white matenal which collects behind the 
corona The smegma bacillus is frequently mistaken for the tubercle 
bacillus 

Suspensory Ligament The suspensory ligament is a triangular 
bundle of elastic fibers^, attached to the antenor surface of the symphysis 
pubis at the lower part of thehnea alba and to the corpora cavernosa at 
their angle of junction It extends to the fibrous capsule of the penis 
just antenor to the location of the pubic bones, where it blends with 
this fasaal sheath 

Muscles of the Perns The musdes of the penis are of great physio 
logical importance Chief among them are the tschtocavernosus (erector 
penis) on each side and the bulbocaventosus (accelerator urmae) The 
tschiocavemosus has its ongm at the isdiiatic tuberosity and its insertion 
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m the sides and under portion of the fasaa covering the corporus cavemo 
sum Its pnncipal function is to eierase pressure upon the veins, thus 
increasing turgescence The bulbocavemosus arises from the central 
pomt of the penneum and passes upward and forward, complete!} 
surroundmg the bulb By forable contraction, it aids m the evacuation 
of the unne and apphes force to the semen as it is ejected from the pos 
tenor urethra It also exerts pressure on the veins of the corpus spongio 
sum, aiding m erection 

In addition to these chief muscles, there are unstnped muscle fibers in 
the erectile tissue and urethra 

Blood Vessels Artert^i The blood supply of the penis is exceed 
ingly abundant This, with its highlj mtncate mner\ation, makes it 
capable of regeneration even under most unfavorable conditions — an 
important consideration when operation is to be done upon this organ 
or when it has been so severe!} injured as to make the possibility of its 
preservaCton uncertain 

The blood supply is derived from the mtema! pudendal artcr> The 
mam trunk enters the penneal region at the base of the urogenital 
tnangle about a half inch below the symphysis pubis Here it splits 
into two divisions, one known as the deejf arlcry of the penis and the other 
as the dorsal artery of the perns From the pomt of bifurcation, the 
deep penile artery pursues a course down the center of the crus penis 
until It reaches and enters the tissues of the corpus cavemosum, of which 
it forms the blood supply The dorsal penile artery passes between the 
two crura and is carried forward until it reaches the dorsum, its course 
lying betw een the two strata of the suspensory Ugament Passing along 
the dorsum, this artery proceeds downward to its termination in several 
smaller branches which form the blood supply of the glans penis 

Veins Like the arteries, the veins of the penis arc classified as super 
jictal and deep The superficial dorsal veins serve to dram the small 
vessels of the prepuce emptying m their turn into the external super 
fiaal pudendal veins Numerous small veins of the glans and prepuce 
unite to form the deep dorsal ran of the pents This vem runs m the 
median line, between the strata of the suspensory ligament, passes be 
neath the arcuate ligament of the pubis and terminates m the pudendal 
plexus 

Nerves In nomenclature, as well as in anatomical dislnbution, the 
penile nerves follow the blood supply, their course being practically 
identical with that desenbed for the arteries and v ems The innerv ation 
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of the integument of the penis, and of the ischiocavernosus, bulbocaver 
nosus, and transverse penneal miisdes, is denved from the muscular 
branches of the perineal nerve, 'which arises from the internal pudendal 
The dorsal nerves of the perns accompany the dorsal artery When it 
reaches the root of the penis several small branches are given off to form 
the nerve supply of the corpus cavemosum of that side 
Lymphatics A knowledge of the lymphatic connections of the penis 
IS most important to the surgeon because of the frequency of infections 
and malignant disease of the penis, metastasis from the latter being 
common and takmg place along the Ime of the l3miph channels 
The lymphatics of the penis, m common 'With those of the scrotum, 
thigh, and lower part of the abdomen, are part of one system draining 
mto the lymph nodes of Scarpa's tnangle and the mgumal area They 
form a superficial and a deep network Of these nodes the most deeply 
situated are three which he at the p>omt of union of the external saphenous 
and femoral vems and in the crural canal Into these deep nodes empty 
the lymphatics from the glans penis, as well as the v essels from the nodes 
lying higher up The deep inguinal nodes must be kept in mmd as pos 
sible receptacles for metastasis m malignancy of the penis, for from this 
group the glands of the pelvis may become involved 
The lymphatics of the penis may be divided into three groups (1) 
those of Its skin and subcutaneous tissue, draining into the superficial 
inguinal nodes, which in turn anastomose with the deep inguinal nodes, 
(2) those of the glans penis, which dram mto the deep inguinal nodes and 
m turn anastomose with the external iliac group of the pel'vis, (3) those 
of the urethra, which drain into the deep inguinal nodes with the lympha 
tics of the glans There is also another lymphatic s> stem which passes 
over the symphysis pubis and reaches the external iliac group by a direct 
route 


C Anomalies of the Penis 

Anomalies of the penis and prepuce, with the exception of hypospadias 
'*• and congenital phimosis are rare though it is not unreasonable to sup 
pose that such malformations may be considerably more frequent than 
the paucity of the literature on the subject would indicate Malforma 
tions of this organ are likely to be assoaated with marked abnormalities 
in other parts of the body, generally incompatible with hfc, or are found 
in those of deficient mentality Should the victim of such a misfortune 
reach manhood, he will usually do his utmost to conceal the unusual 
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Structure of his external genitalia, and the anomaly will onlj be observed 
when he is forced to imdergo examination for some related or unrelated 
condition 

Malformations of the penis are caused by maldevelopment of the 
genital tubercle and phallus and of those sections of the urogemtal sinus 
involved in the formation of the external gemtaha Arrests of develop- 
ment or abnormal formations may take place at any stage of the em 
bryological process 

Such anomalies as absent, concealed, or double perns are of slight 
significance except to those in search of medical cunosrties Of far more 
importance from the pomt of view of the chnician are those congenital 
or acquired defonmties of the perns which are more frequently en 
countered and are amenable to surgical correction 

Absence of the Perns 

Complete congenital absence of the penis has been recorded only 8 
times, and must be reckoned among the rarest of congemtal anomahes 
The condition must be difiereotiated from pseudohermaphrodism and 
concealed penis In those mdmduals who have reached manhood with 
out any attention having been given to the anomalous condition, the 
urmary meatus has usually occupied the normal position of the penis or 
urination has been through an opening into the rectum 

The beat account of congenital absence of the penis that has come to 
our attention is that of Drury and Schwarzell (1935) 

Concealed Penis 

Concealed penis may be mistaken for entire absence of the organ, but 
thorough exammation later reveak at least a rudimentary perns bidden 
beneath the scrotal or penneal skm 

A plastic operation has successfully remedied this condition m several 
instances where it was unaccompanied by other deformities mcompatible 
with life 

Ajdbxeeal Peaxs 

Attadiment of the scrotum to the under surface of the perns is some 
times seen — usually, but not always, m assoaation with h}'pospadias 
It causes marked mcurvation of the perns and ma> mterfere senousi} 
with coitus 
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Treatment Treatment consists ui severing the adhesions, as far as 
necessary to liberate and straighten the penis, and suturing the skin 

Double Pents 

Double penis, or diphallus, may be total, or only the glans may be 
dupbcated About 30 cases, of all types, have been reported It is 
invanably associated with other anomalies, and the accessorj organ is 
seldom functionally perfect 

In Donald’s case, the anomaly was associated with imperforate anus 
for which immediate operation was done The child died within a week 
of birth, and a full autops) was made Each penis was well formed, 
complete with prepuce and glans, and separate from its fellow in its en 
tire extent The left was larger and longer, and through i^ urme was 
voided The scrotum was cleft, and contained a palpable testicle m 
each half Dissection revealed absence of the urethra m the right perns 
The organ resembled a single corpus cavemosum and was attached bj a 
smgle crus to the nght ischiopubic ramus On the left side both crura 
were attached to the left iscbiopubic ramus In addition to the penile 
anomaly and the imperforate anus, there was complete absence of the 
nght kidney and ureter 

Kimura’s patient also had an imperforate anus There were two 
independent penes extending to the symphysis, with separate tips but 
covered with a common skin The glans of each organ appeared through 
a separate foreskin Each glans had a urethral meatus, through which 
unne passed On each side was a scrotum, containing an apparently 
normal testicle Radiograms, with x ray catheters, showed an un 
interrupted passage to the bladder from the lower penis, but the upper 
catheter impinged upon the lower instrument 7 cm from the meatus, the 
passage of unne through both catheters indicating that there was union 
into a smgle urethral lumen before the bladder was reached This was 
later confirmed at autopsy Immediately behind the double penis, 
between the two scrotums, was a swelling which resembled a third scro- 
tum but contamed no testicle The infant died on the twenty fifth day 
of life, and autopsy revealed the additional anomalies of duphcate heart 
chambers, three lobes in the left lung, and absence of the spleen 

An interesting case of double penis was seen by Corrado during the 
course of an official autopsy upon a hunchback, aged 38 years, who had 
died suddenly without assignable cause There were two complete 
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penes, 7 to 8 cm long, and without prepuces The meatuses were 
slightlj h>’pospadiac The normal scrotums contained a smgle normal 
testicle each At the internal side of the implantation of each scrotum 
was an anal orifice nhick opened into a rectum, of which there were two 
There nas no anus at the usual site Each penis contained a single 
corpus cavemosum, which was attached to the correspondmg ischiopubic 
ramus and enveloped the corpus spongiosum, and was directed toward 
the \ esical neck The two urethras opened into a reduphcated bladder 
each half of the double bladder having a ureter opening into it Abov e, 
both the unnarj and intestinal tracts were normal There was a small 
but distinct prostate on the left side, on the right the prostate was repre 
sented onlj b> a small lump the size of a pea On each side w as a small 
seminal vesicle and vas deferens There was separation of the pubic 
bones of about 10 cm and the rest of the skeleton was much deformed, 
the man having been hunchbacked from birth 

Nesbit and Bromme s patient had reduplication of the bladder and of 
the glans, each glans being provided with a frenum but having a rudimen 
tary meatus, the urine passing out through two narrow clefts, one on 
each side of the base of the penis 

In Seth and Peacock’s case the norma]l> situated penis showed a 
slight hjTJOspadias, the accessoT> organ had no prepuce or urethra, and 
the meatus was onl} suggested b> a depression 

In a case presented by Professor Behdjet Sabit Erduran, of Istamboul, 
at the Deutsch Gesellschaft fur Urologie, in 1926, there was no urethf” 
in the acceMOry penis and a urethral fistula was present on the other side 

Congenital Phimosis 

Phimosis implies a preputial orifice so small in relation to the size of 
the glans as to prevent retraction of the prepuce behind the glans 
Distinction must be made between the congenital form in which narrow 
ing of the onfice is the result of maldevelopment, and the acquired form 
(p 252), m which the constriction is dependent upon mflammatorj or 
other irritative factors 

Distinction must also be made between true phimosis and simple 
redundancy of the prepuce, a condition which maj, however, have an 
important bearing on the production of the acquired form The term 
^‘phimosis” has come to be rather loosel) applied to long foreskins in 
general whether or not they can be retracted When phimosis is present , 
the prepuce cannot be retracted, whereas a redundant foreskin can be 
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retracted so long as no inflammatoiy or other pathological state (usually 
induced by the abnormal length ol the prepuce) arises to prevent it. 
A redundant prepuce, even if it is not originally adherent, may easily 
become so, due to the collection beneath it of secretions and foreign 
material- 



Fic 33 Double penis The lovier (accessory) penis had no urethra The other organ 
had a urethral fistula near the penoKiotal juncUon, through vs hich the unne passed (Cour- 
tesy of ProSessor Behdjet Sabit Erduraa) 


Types of Congenital Phimosis. The terms hypertrophic and atrophic 
are commonly used to differentiate t\i o forms of phimosis In the hyper- 
trophic type, the prepuce is of sufficient length to co\er the glans, but 
the orifice is too small In the atrophic form, the prepuce is not only 
short but the opening is too narrow. A third form, nhich is usually 
classed under congenital anomalies, b that produced by adheaons be- 
tween the glans and the prepuce. In \oung infants these can often 
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be severed by the obstetncian’s finger, causing little or no bleeding 
This simple procedure may frequently dispense i\ith the necessity of 
performing circumcision 

Effects of Phimosis In many cases of true phimosis the physiaan 
IS not consulted until some comphcatmg condition has arisen to direct 
attention especiallj to it Inabihty to retract the prepuce favors the 
collection beneath it of smegma and other irritating secretions, and un- 
cleanhness often leads to distressing conditions Balanoposthitis and 
venereal warts are common complications, and recurrent attacks may 
lead to extensive adhesions between the apposing surfaces, so that even 
the small amount of retraction originally possible will be permanently 
abolished Phimosisalso predisposes to the formabon of preputial stones 
and to cancer of the penis Sometimes the preputial orifice is so nar 
rowed as to obstruct urination, the resulting backpressure produang 
changes m the unnary tract similar to those caused bj a strictured 
urethra or an hypertrophied prostate 

The local irritation caused by phimosis or an adherent prepuce is 
frequently productive of the enuresis, vesical irntabihl>, and masturba 
tory habits of childhood 

Treatment Treatment of true phimosis is usuallv circumcision 
(p 319) 

Sometimes, however, dorsal incision upon a grooved director will 
satisfactorily open up a tight preputial orifice The edges of the V- 
shaped opening are then sutured, leaving a permanent widening suf 
ficiently ample to permit free retraction of the prepuce 

Citcumasvon is being done vcith increasing frequency upon children 
of non Hebraic parentage, with the idea that many diseases of the 
external genitaha ma> thereby be avoided It is a question however, 
how often the prepuce should be removed in verj young children It is 
normal for the foreskm to be relatively longer in mfants than in adults, 
and it may well be that what appears a redundant prepuce at 20 days 
may be only a proper investment for the glans at 20 years, when full 
growth has taken place and the proper balance between the prepuce and 
the glans has been struck 

Hypospadias 

Hypospadias is a congenital defect of the antenor urethra, the canal 
terminating at some point upon the under side of the penis mstead of at 
the tip of the glans It is a fairiy common anomaly, bemg seen about 
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once in 350 subjects, and is frequently associated in its severer grades 
■with other malformations of the genital organs, such as cleft scrotum, 



Fig 34 Various grades of hypospadias, from thesuoplest tj’pe (1, 2, 3} m which the un 
nary meatus is shghtfy misplaced downward, to the pectneal type (27) m winch the meatus is 
just in frost of the anus and the perns is bent almost double. Types of glandular hypospadias 
(1 to 9) Penile hypospadias (10, H, 13, 14) Penoscrotal (15), scrotal (16), and permeal 
(17) hjTiospadias View 12 is a composite drawing showing the different grades of hypo- 
spadias as determined bj the location of tlw unoaiy meatus 

incurvation of the penis, rudimentary penis, congenital hernia, or 
ciyTitorchidism 

Etiology. Hypospadias is due to imperfect closure of the urethral 
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g^oo^e, the margins of which normallj fuse m the median Ime to form 
the urethral floor Arrest ma> tale place at an\ pomt in this closing 
process, produang hypospadias in its various degrees 

Types of Hypospadias There are three main types of hypospadias 
the glandular, the penile (penoscrotal), and the penneal (permeoscrotal) 

Glandular Hypospadtas In the glandular type, the urethral openmg 
IS in the glans but somewhat below its normal location — generally at the 
pomt where the frenum (which is absent) is attached Occasionally 
there are two or e\en more openings The glandular urethra is absent, 
an open groove usually occupying its normal position The glans is 
broader and flatter than ordinary and is usually imperforate, though it 
may be pierced by an opening which is separated from the urethra b\ a 
blind sac The prepuce is short and thick at the dorsum of the glans, 
but becomes thinner as it approaches the urethral meatus In adults, 
the penis will be more or less deflected downw ard at the pomt where the 
hypospadias begins Glandular hvpospadias usually causes little 
inconvenience 

Pentle Sypospadtaz In penile hypospadias, the urethral opening may 
be found at any point along the floor of the penis between the glans and 
the penoscrotal junction The orifice is oval instead of the transverse 
slit usually observed m the glandular type The urethral canal rarely 
extends beyond the point of openmg, a groove upon the surface marking 
Its normal route Exceptionallv there may be a perfect canal anterior 
to the anomalous opening but the meatus at the tip of the glans will be 
imperforate or much stnctured When the hypospadiac opening is at the 
penoscrotal junction, the penis is usuallv small and mcurved upon the 
scrotum to which it may be partly adherent Sometimes the scrotum 
iscompleteh deft, and the corpora cavernosa likewise may be separated 

Penneal Hypospadias Penneal hypospadias the most sev ere grade 
IS the hardest to remedN Fortunately, it is also the rarest Associated 
malformation of the externa! genitals is marked The anomalous meatus 
IS usually situated about 3 or 4 cm from the anus being a sUt like open 
mg in the groove which divides the scrotum into two parts Labia like 
folds of mucocutaneous tissue be on each side of this orifice, giving it 
somewhat the appearance of a small vagina Each half of the cleft 
scrotum mav contain a testicle, whidi is often atrophied, or, as frequently 
happens, the scrotum may be undeveloped and the testicles retained in 
the abdomen The penis is small and almost hidden by the scrotal folds 
As a rule, the urethra continues as a groove for some distance bey ond the 
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anomalous opening on the floor of the shortened and incurved penis, and 
maj end as a blind sac at anj point along its normal couree, but the 
tip of the glans is alls ays imperforate 
In the extreme form, whidi is often termed pseudohermaphrodism, 
It may be very difflcult to determme the sex of the xndi\ idual because of 
the similarity to the female external genitalia, the dwarfed penis re 
sembling an enlarged ditons and the cleft scrotum the labia ma]ora 
Effects of Hypospadias In glandular and penile hypospadias, de 
spite the penile deformity, the unnarj stream can usually be directed 
so as not to wet the clothmg, but it is extremely difficult for the unfortu- 
nate victims of the penneal type to keep themselves clean and free from 
an obyectionable ev er present odor of unne In urmatmg, they must sit 
down to avoid wetting the clothing, owing to the force with which the 
unnary stream is projected from the membranous and prostatic portions 
of the urethra, which do not share m the deformity 
Sexual intercourse is possible m the glandular and penile types, but 
in penneal hypospadias coitus is impossible, and m most of the pemie 
cases the urethral opening is so far from the glans as to bring it outside 
the vagina, thereby preventing impregnation The deformity thus 
becomes a source of great mental distress to many adults even though 
its concealment ts much more easily accomplished than is the case with 
epispadias 

Treatment Operations for the repair of hypospadias are described 
on page 335 

Eptspadtas 

In epispadias, the urethra lies above the corpora cavernosa and opens 
on the upper surface of the penis at some point behind itsnormal ending 
The roof of the canal is wholly or partially lacking The condition may 
or may not be accompanied by incontinence of unne, or by partial or 
complete exstrophy 

The amount of space devoted to this anomaly in medicaf fiterature 
w ould lead one to assume that it is relativ ely common Actually it is so 
rare that cases are seldom seen more than once or twice m the professional 
life of even a speaahzing urologist It occurs once to about 150 cases 
of hypospadias, and is much more common m males than in females In 
Its severest form it is frequently assoaated with other anomalies, such 
as exstrophy of the bladder, absence of the prostate gland, congenital 
hernia, or cryptorchidism 
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Fig 35 Vanous^radcsof epLspsdiasmboUinialeandffniale Gkndubrepispadjas the 
mildest form m ibe male (1 to 5) Penile epispadias without incontinence (6 to 9} within 
continence (10 to 12] Complete epispadias with ez5tropb> of the bbdder in the male (13 
i4! fTpispaoias in the iVmai'e is shown in (fluwings CS M ana' tr fhis vanes Irom hitTcf 
clitons With a misplaced unnary meatus without mcontinence (15) or with incontinence (16) 
to complete epispadias with exstn^by of the bladder (17) 

Etiology The etiolog> of epi^iadias is not clear It is undoubtedly 
due to arrested development tihereb> complete closure of the canal on its 
upper surface does not take place, but no sattsfactor} explanation has 



been offered as to how the corpora cavernosa came to he above the 
corpus spongiosum Perhaps the most commonly held theory js that 
It IS due to an embryonic displacement upward of the cloacal membrane 
before formation of the genital tubercle, the tubercle later arising below 
the membrane, so that eventuall> the urogenital sinus comes to open 
on the dorsum of the phallus Most embryologists believe that epi 
spadias and exstrophj are gradations of the same embrj ological defect 
(Exstrophy, Etiology, p 962) 

Types of Epispadias Epispadias m the male is of three degrees 
the glandular, the ■penile, and the complete 

Glandular Epispadias Glandular epispadias, the simplest of the 
male forms, is unfortunately the rarest, only a few cases being on record 
The urethral orifice is situated on the upper surface of the glans or at the 
level of the coronary sulcus The penis is of normal form, though shorter 
than usual, and has a “spread out’ appearance The glandular urethra 
IS represented b> a groove Exceptionallj , the glans has been found 
completely cleft 

Penile Epispadias In the penile form, which is also very uncommon, 
the urethra opens on the upper surface of the penis at some point be 
tween the glans and the symphysis pubis, most commonly just m front 
of the symphysis The penis ts seldom more than 1 or 2 inches long and 
describes a decided upward curve Upon its dorsal surface is a wide 
furrow with rounded edges and lined with mucous membrane, this ends 
in a deep funnel shaped pocket partly concealed by the overhangmg 
folds of abdommal integument If any part of the normal urethra is 
present, it usually has a fair sized lumen and the postenor portions of the 
corpora cavernosa are well developed The prostate, however, is usually 
absent, and in only a small percentage of cases is the corpus spongiosum 
present, the bulb being always very small 

Complete Epispadias Complete epispadias is the most common of 
the three forms, and is usually combined with that most distressing of all 
urogenital anomalies, exstrophy of the bladder The penis is rudi 
mentary and curved upward against the pubis The urethra lies open 
for its whole extent up to the bladder, and its opemngis large, mfundibu- 
Uform, and usually concealed by an overhanging fold of abdominal tissue 
and by the penis, which curves upward i^amst it 

Effects of Epispadias Incontmcnce of urme is usually present in 
some degree, and is aln'ays complete when there is involvement of the 
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posterior urethra and external sphincter I)ue to the upnard cur\e of 
the penis, the unnarj stream is directed xerticalh, so that the pubis is 
cx)nstantl> bathed with urme, and from infanci the 'bn of the supra 
pubic region is lilel} to be in a constant state of exconation and e\ en of 
severe ulceration The brexiU and defonnit\ of the penis render coitus 
difficult e\en in the most fa\orabIe cases U'ualh it is impossible 
Should 'exual connection take place, the fact that the seimnal fluid must 
be ejected at the penopubic junction practicalK always defeats impreg 
nation 

In childhood, the discomfort and mental distress occasioned b\ his in 
ability to control the urme may affect the child's entire outlook and 
the sexual difficulties that come with adolft'.cence cause such psychic 
disturbance as to justifi almost an> effort at remednng this distressing 
condition, despite the difficulties attendmg such attempts 

Tj-eatmenL The surgical treatment of epispadias in the male is de 
scribed on page $47 

Congentlal Cysts and Canals of the Penoscrotopcrtneal Raphe 

Etiology Congenital cvsts and canals of the raphe are uncommon 
They are belies ed to arise either from epithelial embryomc rests vhich 
ha\e persisted because of defectixe closure of theurethralfolds or (John 
son s theory) from outgrowths nhich haxc «pht off the embnonal epi 
thelium alter closure of the folds 

In normal deselopment, the margins of the urethral groove fuse m 
the midhne to form the urethra It is TODCenable that in this proces 
rests might be enclosed which ivould appear, m postnatal life ascsstsor 
fistulas, depending on whether or not the% communicated with the sur 
face Such cysts or canals are lined with tpithehum continuous with 
that of the canal itself or of identical structure In other worcL the\ 
ha\e an epidermoid or mucous lining, depending on their cells of ongm 
Congenital canals of the raphe are apparentU alwa\ s lined with strati 
fied squamous epithelium 

Symptoms and Diagnosis Both c\ 'ts and furrows ma\ be found at 
any point along the raphe, but odI\ when the^ attain unusual «ize or 
become infected do they cause mcon\emence Such infection is usualli 
gonorrheal Ordinanh, they are discovered acadentally during p-ram 
mation for other purposes 

Treatment In most instances thev are best left alone, but if suppura 
tion occurs or if a cvst attains a size sufficient to cause pressure on the 
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urethra or otherwise produce disturbing abnormal manifestations, sur- 
gical removal is necessary 

D Physiology of the Penis 

The penis is primarily a sexual and secondarily a urinary organ, and 
its complex and highly specialized structure, as we have shown m the 
section on anatomy, is adapted to fulfill these two functions, particularly 
the genital 

Mechanism of Erection R^ardmg the anatomicophysiological 
processes involved in the production of erections Howell states that 
during erection the penis becomes hard and erect, owing to an engorge 
ment with blood, and that the structure of the corpora cavernosa and 
corpus spongiosum, being composed of relatively large spaces enclosed 
m trabeculae of connective and plain muscle tissue, is peculiarly adapted 
to this act Eckhard demonstrated the essential facts m the process 
when he discovered that, in the dog, stimulation of the nervi engentes 
causes erection These nerv es are composed of autonomic fibers arising 
from the sacral spinal nerves (first to third, dog) on each side and help 
to form the pelvic plexus Eckhard, Loven and others have shown that 
when these fibers are stimulated there isa la^e dilatation of the arterioles 
in the erectile tissue of the penis and a greatly augmented blood flow to 
the organ 

The act of erection is, therefore due essentially to a vascular dilatation 
of the small arteries whereby the cavernous spaces become filled with 
blood under considerable pressure and are distended to the limits per 
mitted by their tough fibrous wall It seems probable that the rigidity 
is completed by a partial occlusion of the venous outflow, which is 
effected bv a compression of the efferent vein by means of the extrinsic 
muscles (ischiocavernosus and bulbocaveraosus) and possibly by the in 
tnnsic musculature as well 

Howell believes that this explanation of the act of erection, un 
doubtedly correct so far as it goes, leaves undetermined the means by 
which the dilatation of the small arteries is produced and that some 
points m the actual mechanism of the dilatation still require iniestiga 
tion 

According to Marshall the erection of the penis is brought about 
partly through the contraction of the ischiocavernosus and bulbocaver 
nosus muscles, certain of the fibers of which pass over the efferent vessels 
and so arrest the outw ard flow of blood Henderson and Raepke suggest 
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that skeletal lSchloca^emostls muscular contractions may play some 
minor f>art in erection of the perns 

Sam«on Wnght does not mention the role of the ischioca\ eraosus or the 
bulbocavemosus muscles m connection with the causation of erection, 
nor does C Lo\att E\ans in his revised edition of Starlmg’s Principles 
of Human Physiology 

It appears, from a revnew of the literature, that later wnters are less 
certain of the role of the ischiocavemosus and bulbocavemosus muscles 
m the production of erections The experimental work of Lowsley m 
dicates that they are of great importance, that tightening the ischio- 
cavemosus on each side and the bulbocav emosus, in dogs, produces 
erections which are under control of the dog’s mind Fear, strange 
surroundings, and other psychological factors cause disappearance of the 
erections, u hile return of the dt^ to his canine companions restores them 
Kemoval of these three muscles, m dogs, results m ehmmation of the 
power of havnng erections even under the strong influence of a female 
dog in heat, proving the contention of those phy siologists who claim 
that these muscles play important roles in producing penile erections 
The innervation and blood supply of the penis are descnbed in the 
section on Anatomy (p 22$) Thenerveswhicb supply the bulbocaver 
nosus and ischiocavemosus musdes are of espeaal phy*siologicaI interest 
becau^ of the important part they play m the mechanism of erection 
The turgescence which is part of the phenomenon of erection is made 
possible by the action of the nerves upon the blood v essels, to which they 
bear so close a relation, assisted bv the muscular mechanism of the piems 
The fine twigs, which run to the papillae of the glans from the larger 
trunk accompanying the dorsal artery, are distnbuted so as to afford a 
maximum of tactile sensation to the glans 
The phy <nology of urination is discussed under Phy siology of the Blad- 
der (p 974) 
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INJURIES AND DISEASES OF THE PENIS 
A Injuries ot the Penis 
Wounds 

Gunshot Wounds Gunshot wounds of the penis, apart from war in 
Junes are uncommon Numerous instances are on record of gunshot 
and shell fragment wounds incurred dunng World War I Some of 
these V, ere very extensive, ranging from se\ ere laceration of the penile 
tissues to complete severance or destruction of the organ, usually in 
association with trauma to the nejghbonng structures 
Incised Wounds Incised rvounds ifnotverj deep heal quickly pro 
vided they receive prompt attention From deep tvounds involving the 
erectile tissue there will be ver) free hemorrhage, and loss of erectile 
poner in the area anterior to the wound often follows If the penis 
has been completely severed the hemorrhage ma> be so great as to prove 
rapidly fatal unless hemostasis can immediateij be established 
Lacerated Wounds Lacerated wounds of the penis are quite common 
m modern industrial life and are sometimes very extensu e An unusual 
case IS that reported bj Peters The \ictim was seen SO years after 
infliction of the original injurv When 20 years of age, he had been 
struck upon the penis by an e'^loding dynamite cap, which split the 
organ in half from the meatus to the sjmphjsis dividing the urethra 
longitudinally and forming a unnarj meatus at the penoscrotal junction 
There had been left two separate dependent structures their inner as 
pects cox ered w zth the mucous membrane of the urethral lining and their 
outer surfaces wth penile skin Perfect healing had ensued the ‘ acci 
dental meatus functioned perfecth, and the general health had been 
unaffected Erection had however, always been feeble and infrequent 
and intromission impossible 

Ehneh’s patient was the victim of a arcular saw which had cut into 
the left side of his scrotum, completely exposing the testicles and splitting 
the left gland The penis was severed behind the sulcus except for a 
thin strand of tissue on the dorsum and was denuded, the wound extend 
245 
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ing through the mons a enens and mto the abdominal wall The se\ ered 
urethra and ruptured tumca of the corpora catemo'a wererepaired 
Enough scrotal mtegument remained to cover the undamaged nght 
testide, and after removal of the injured left testide, that side of the 
scrotum, with the remains of the prepuce, was used to male a «hp graft 
for the penis The result was a normal appearing penis though a 
tnfle shorter m erection than usual The urethra was dightlj stnetured 
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at the point of repair, but function was not ««nou5h impaired Neither 
impotence nor stenht) resulted and when seen, 2 jears later, the tnan 
had become a father 

A case of sev ere laceration of the perns, said to ha% e been due to an 
attempt to have interoiurse through a barbed wire fence, came to our 
attention when a number of sailors were held m quarantme for a long 
period during an epidemic of influenza 
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Punctured Wounds Punctured wounds are infrequent, and are usu 
ally caused by bayonet or sword thrusts or by falling on a pointed 
object 

Treatment of Wounds If made by revoUer bullets, gunshot wounds 
are often sterile and quite dean, and will heal without attention other 
than mamtenance of asepsis, elevation and support of the parts b> a suit 
able suspensory, cold apphcations, and administration of a prophylactic 
dose of antitetanus serum 

Severe hemorrhage is always controlled by hgation, but mere venous 
oozmg can usually be checked simply by apposing the cut surfaces by 
pressure with gauze pads, or by introducing a hard rubber catheter into 
the urethra and swathing the penis tightly in a roller bandage If the 
blood vessels of the corpora cavernosa have been injured, incision will 
frequently be necessary to evacuate the dots and hgate bleedmg points 
A catheter is always left in the urethra and the penis bandaged firmlj 
(but not constnctnely) and supported The catheter is removed at the 
end of the second da> Erections maj be pre\ented by the admmistra 
tion of sedatives or opiates 

The application of heat m the form of hot compresses hastens the ab 
sorption of coagulated blood m the tissues If a large hematoma forms, 
incision and drainage may be required 

When the urethra has been severed, it should be united over a catheter 
and the unne diverted by a dram introduced into the bladder through a 
suprapubic inasion This can usually be removed at the end of a week 
In less severe injuries of the urethra, a retention catheter may be all that 
will be necessary 

Punctured wounds should always be incised, to estabhsh adequate 
drainage and a\oid infection Anlitetanus serum is usually admmis 
tered as a precautionary measure 

Most surgeons attempt to save the penis even when it has been almost 
completely severed and there is likelihood that healing may result in con 
tracture by cicatricial tissue to an extent sufficient to interfere with 
function Because of the abundant blood supply, successful repair 
of extensive and seeminglj hopeless wounds is common, and the great 
progress made in plastic surgerj of these parts in recent >ears offers en 
couragement in even the gravest injunes 
Conlusums 

By “contusions” of the penis we imply a milder and superficial trauma- 
tization of the tissues as distmguished from rupture, or deep seated in- 
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injur) , of the organ Contusions are incurred usually, vihen the perns 
IS in the erect state They are the results of direct \iolence, such as 
blons, kicks, falls, or squeezing The contusions ma> cause merely a 
slight localized ecchjnnosis, or rupture of the subcutaneous vessels may 
produce such extensne hemorrhage and extravasation into the loose 
subcutaneous tissues as to^unulate a rapid gangrenous process In the 
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Fig 3/ Hmutoma of the penis and scrotum caused b/ sbgbt contu on 

more severe cases sloughing and infection are not uncommon sequelae 
Though the swelling and discoloration ina> be alarming m their extent, 
there is usuall> httle pam unless the urethra or cavernous bodies have 
been injured 

Treatment Rest elev ation of the parts and hot compresses to pro 
mote absorption are usuaU> all that is necc'sarv Inasion will be 
neces'arj if the hematoma assumes unusual size or if there is evidence of 
suppuration 
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Rupture {Fraciure) of the Penis 
Rupture of the penis is a deep seated injury to the organ Tvhile in the 
erect state, involvmg the tunica albuginea of the cavernous bodie& and 
sometimes the corpora proper and causing extravasation of blood into 
the subcutaneous tissues The condition is also referred teas “fracture,” 
although fracture m the ordmarx sense is impossible, the penis being a 
muscular and not a bonv structure If the penis is traumatized while m 
its flaccid state, nothmg more senous than a subcutaneous ecchymosis 
IS likely to result 

Etiology The tunica albuginea encasmg each corpus becomes 
considerably stretched during erection of the penis, and consequent!) 
thinner, making It more susceptible to rupture Themjurj m&y involve 
only the tunica of one or more of the three corpora, or it may affect the 
corpora cavernosa proper, or there may be mjurj to the urethra 
Rupture of the penis is usually the result of (1) violence or injury 
dunng coitus — the most common cause, (2) sudden contact of the penis, 
while erect, with a hard object such as a piece of furniture, (3) rough 
handling, or (4) attempts to break a chordee 
Symptoms and Diagnosis Pam is extreme, often causmg the victim 
to faint and leaving him m little doubt as to the gravity of his mjur> 
He usually tells of havnng heard a sharp cracking sound resembimg the 
breaking of a glass rod, followed at once b> collapse of the erection and 
pam If seen immediately after the injury, the penis will show a “bent ’ 
place, much as if it actually were composed of bone There is rapid 
engorgement of the tissues, discoloration, and swelling, sometimes of 
alarming proportions The ecdiymosis may extend beyond the gem 
talia, over the thighs and upon the abdomen The acute pam subsides, 
to be succeeded bj a dull ache whidi gradually increases in intensity 
unless prompt treatment is instituted 
If the urethra has been injured, blood will appear at the meatus 
Severe laceration of the canal may produce complete unnarj retention, 
hut as a rufe onfy slight dysuna is compfained of 
Examination shortly after the accident will generally reveal a soft 
and flaccid penis, but if more time has elapsed the extravasated blood 
Will have been partially absorbed and there will be palpable a cord like 
structure beneath the indurated and sensitive tunica albuginea 

Establishing the diagnosis of ruptured penis is usually a fairly simple 
matter, but determining the exact location and extent of the rupture ma> 
be more dif&cult Reticence ma> deter the victim from seeking advice 
until marked swelling has set m, making examination difEcuIt But the 
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historj, intense pain, hematoma, and swellmg are usuall> suffinent to 
establish the diagnosis and to distinguish deep-seated injur> from mdd 
contusions 

Treatment Simple rupture, without injury to the urethra, is often 
satisfactorily treated b} immobilization and elevation of the perns, and 
cold appbcations to stop bleeding followed by hot compresses to promote 
absorption If there is not rapid improvement, an inosion should be 
made, with strict asepsis, and blewhng vessels hgated Large hema 
tomas require evacuation of their contents Inosion is also demanded 
at the first mdication of emphi sema or suppuration 

The method of supportmg the external genitals b> strips of adhesive 
plaster earned underneath the gemtals and attached to the thighs is 
ver> useful in such mjunes 

In cases with urethral mvolvement, a catheter should be passed to 
the bladder and allowed to remain in position for a week or longer Oc 
casionallj it maj be found impossible to passacatbeter from the meatus 
upward, in which event a suprapubic mosion should be made and retro- 
grade cathetenzation done If necessary, the unne ina> be diverted 
through a suprapubic mcision until the lacerations have healed 

Prognosis As in all pemle injuries, a certain ps>chic element must 
be taken into consideration The patient will suf er forebodings regard 
mg loss of potenc} and sexual ability, and the prognosis should be 
guarded Actually, it depends upon the urethral mjunes and the extent 
of the hemorrhage, which is frequentlj so severe as to necessitate mcision 
for the evacuation at dots and repair of the lacerated tunics Should 
this be neglected, suppurativ e hematoma or even gangrene might super 
vene 

Denudatton of the Pents 

Complete denudation of the penis has been occasionalJv reported 
In a case presented by Powers, a 6-> ear-old boj was caught m a barbed 
wire fence and the pemle skm completelv everted so that it appieared to 
hav e been ‘peeled oil much as one would evert the finger of a glov e m 
removmg it ’ The skm was replaced, and after some slou^ng and a 
rather protracted convalescence, the wound healed perfect!}, the skm 
being freely movable, the base of the penis unconstneted and the 
appearance practical!} normaL 

In the case reported b} Counseller and Palmer, the patient fell astride 
a rapid!} movmg puUe} and was earned sev eral times around the shaft 
The penis was entirel} denuded and two thirds of the scrotum tom 
awa}. Tarmicaciddressuigswereappbedfor3da}s,fol]owedbv vaseline 
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dressings and immersion of the genitals several times daily in normal 
salt solution One month after the acadent, the entire denuded area 
was covered by healthy granulations, which ere removed and Thiersch 
grafts from the thigh applied The end result was a penis practically 
normal m appearance and function 

Consinction 0/ the Perns 

Constriction of the penis, from various causes, occurs quite frequently, 
and the resulting snellmg and injury to the blood vessels maj lead to 
senous consequences, even gangrene and loss of the organ Unnary 
fistulas and damage to the upper unnary tract b> back pressure are some 
times senous sequelae 

Numerous instances are on record where metal nngs have been slipped 
on over the shaft, the resulting edema soon preventing their removal 

Too tight bandaging may also produce marked edema 

A superstition ensts among certain people that a wedding nng slipped 
over the penis of one suffering from acute gonorrhea will ha\e a curative 
effect We have seen two cases of constncted penis resulting from this 
practice One patient had put an engagement nng on his penis with 
the hope that it would cure his acute gonorrhea It was removed, mth 
considerable difficulty, before any great damage had been done The 
second patient, an ignorant Italian, had slipped his weddmg nng over 
his penis', and the entire distal portion of the organ became gangrenous 
before the ring was removed 

In a third case of constriction seen by us a young child had had a 
thread tied around his penis by a lazy nursemaid because he wet his 
clothes too often The thread had become buned in the edematous tis 
sues, and by the time the distracted parents sought medical aid it had 
already cut into the tissues of the penis sufficiently to cause permanent 
injury 

Treatment Treatment is removal of the constricting body (not 
always an eas> feat), followed by the application of wet dressmgs until 
the edema has disappeared, a return to normal conditions usually follow 
mg Ulceration, how ev er, may result m a circular scar, interfenng with 
erection Injunes to the urethra, of a>urse, must be repaired 
Dtshcafton of the Penis 

Violent trauma may cause dislocation of the penis The skin remains 
in position, but its attachment bdund the glans is tom free so that the 
penis IS forced backward beneath the skin of the scrotum perineum, 
pubis, or grom If the urethra is ruptured, as it usuall> is, extravasation 
of unne will greatly complicate the situation 
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Treatment All blood dots must be removed, the penis reduced to its 
normal position at the earliest moment, and the results of trauma re 
paired If extravasation has occurred, perineal section must be per- 
formed immediateK and drainage instituted 
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Fic 38 Constriction of the perns irttb gangrene of the tcrmina port-on caused by a 
n-edding nag shppied on the perns The nng rras rcmoied by filing The glans penis 
sloughed away 


B Diseases of the Pems 
Acquired Phimosis 

Phimosis — that is abnormal narrowmg of the preputial opening o as 
to prevent retraction of the prepuce behind the glans — maj be either 
congenital (p 232) or acquired 



INJURIES AND DISEASES OR THE PENIS 253 

Etiology The acquired form occurs in adults, and may be due to a 
number of causes (1) inflammation or trauma, with destruction of the 
elastic fibers of the prepuce and the formation of permanent scar tissue, 
which subsequently contracts, (2) acute edema or inflammation, ivhich, 
when It subsides, again permits retraction of the prepuce, (3) chronic 
irntation, such as that due to dnbbhng of unne m prostatic obstruction 
or paralysis of the bladder The in£ainm&toTy type is usually due to 
venereal infection, or to uncleanly habits, resulting m the collection of 
smegma and other irritating secretions — a condition favored by a long 
prepuce 

Treatment As the causes of acquired phimosis are varied so the re 
hef measures will differ according to the etiolog> and the degree of pbimo 
SIS present In verj mild cases instructions as to physical care and 
cleanliness may be all that is required If there is actn e inflammation, 
irrigation of the preputial sac i\ith mild antiseptics and hot applications 
will be necessary to allay the inflammation and reduce the edema Fre 
quently, when this has been accomplished, retraction of the prepuce will 
again be possible without further treatment except the maintenance of 
deanliness 

Chancroid if present, must be treated bv the proper measures (p 
264) In most cases it will be necessary to slit the prepuce, dividing it 
as accurately as possible in the anal line direct!) over the site of the 
chancroid or other lesion to be treated Complete circumcision is un 
wse in the presence of such Mrulent infection, as the organisms would be 
disseminated, and the raw edges of tbe wound offer an excellent site for 
their propagation ^Vhen the infection has cleared up arcumcision may 
be performed 

In the more severe cases, where phimosis has been induced by acatn 
aal contraction folloiving healing, a dorsal slit, or complete circum 
cision (p 319) will be necessary 

Pcrapkmosis 

Paraphimosis (Figs 39 and 40) implies a condition m which undue 
pressure or strangulation is exerted upon the glans penis by the prepuce, 
which cannot be reduced from its retracted position behind the glans 
It necessarilj implies a certain degree of phimosis congenital or ac 
quired, but if the phimosis is so great as completelj to prevent retraction 
of the prepuce, then paraphimosis cannot occur 

It IS frequentlj a comphcation of inflammatory conditions such as 
acute gonorrhea balanitis chancroid and chancre 
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Symptoms. The tight preputial opening is halted at a point directly 
behind the glans, so that a constriction is formed about its entire dr- 




paraphimosia 
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Fig 39 Fhimosts and paiaphimosis. 


cumference The glans rapidly becomes swollen, tense, and discolored, 
and the prepuce markedly edematous 
Treatment. Paraphimosis is usually an urgent condition which for- 
bids prolonged consideration of the ultimate results of the methods 
taken to relieve it Gangrene, tfaou^ rare, maj’ result from too much 
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'Vatchful waiting ” Surgical division of the constricting band may be 
necessary, but attempts at reduction should first be made 
The first step is to reduce the edema sufficiently to permit replace- 
ment of the prepuce (Fig 40) By gentle bat steady manual corapres- 
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Fig 40 (1,2) ReducUon of paraplumosis (3,4) Dorsal slit, necessai^ when paraphimosis 
cannot be reduced b> nanipuiation 

sioQ over the point of constriction, most of the edema may be forced 
back along the penile shaft The seoind step is to bring the prepuce for- 
ward over the glans Using both hands, the surgeon takes a firm hold 
on each side of the penis behind the point of constnction The second 
finger of each hand supports the shaft below, the first fingers are passed 
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behind the stricture abo\e, \shile the thumbs compress the glans on 
both sides at the same time cndea\onng to push the prepuce forward 
The idea should be not so much to force the glans backward as to push 
the prepuce forward and over the glans to a position where it will not 
be constnctive The traction is, therefore, more important than the 
pressure 

Imgation with a mild antiseptic and the use of a suspensory for a few 
days is all the after treatment necessary 
If the paraphimosis cannot be reduced, reomrse must be had to the 
dorsal or lateral slit (Fig 40) The constnctmg band and the edematous 
folds of tissue behmd it should be incised Circumcision may be per 
formed after the swelhng subsides 

The after care consists m keeping the parts scrupulously clean and 
supported until healing is complete 

Cutaneous A_ffechons 

The skm of the penis, in common with that of other portions of the 
external genitalia, is subject to a i ariety of parasitic and other cutaneous 
affections These and their treatment are discussed under Cutaneous 
Affections in the section de\oted to diseases of the scrotum (p 414) 

Vrttcarta oj the Penis {Protein Senstltsalton) 

Urticaria (hi\es) occasionally occurs on the penis The characteristic 
wheal appears on the epidermis of the penile shaft as a rule, but has been 
seen on the mucous membrane in patients arcumcised in early infancy 
Diagnosis The lesion is recognized easily enough if the possibility of 
urticana occurring in this location is borne in mind but the ranty of this 
manifestation makes it unlikely to be thought of and there may there 
fore be some difficulty m making the diagnosis A carefully ehated 
history will usually re\eal a previoush noted protein sensitization If 
the patient has suffered from hi\ es in the past the likelihood of the penile 
lesions being due to the same cause is \ er\ strong 
Treatment Treatment consists in ehmmation of the offending pro 
tein which must be accomplished by the usual routine tests for sensi 
tization 

Balanttis and Balanoposthilis 

Balanitis is a superficial inflammation of the glans penis In most 
ca^es the under surface of the prepuce is also affected the condition then 
being termed balanoposthitis 
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Etiology Balanitis is frequently a complication of gonorrhea, and, 
in general, is caused by retention of irritating secretions, a condition 
favored by a congenitally ’ong prepuce or b> uncleanlmess 

Chrome balamtis is a less virulent inflammation, which is more likely 
to appear m middle aged or elderly men in whom the prepuce has become 
pendulous through muscular relaxation The mucosa of the glans and 
prepuce eventually becomes thickened, and on retraction of the prepuce 
V. ill be found to be covered with ^anulations or even bj areas of excona 
tion 

Symptoms In balanoposthitis the mucosa of the glans and prepuce 
becomes damp and red, and there is intense itching and the exudation 
of an evil smelling creamy v,hite discharge The swelling is sometimes 
so great as to induce an inflammatory phimosis, and there may be ulcer 
formation closely simulating chancroid 
Treatment Cleanliness separation of the glans and prepuce with a 
lay er of gauze, and antiseptic compresses usually afford prompt relief 
The prepuce should be retracted and the glans and prepuce thoroughly 
cleansed with a mild disinfectant, such as bichloride of mercury, 1 1 ,000, 
oxycy anide of mercury, 1 2,000, or mercurochrome, 1 500 
A ‘ butterfly dressing ’ is convenient This is made by cutting a hole, 
just large enough to admit the penis, in the center of a 4 inch square of 
gauze This is slipped o\ er the organ until the edge about the hole comes 
directly in the coronary sulcus When the prepuce is dravsn over the 
glans the gauze comes between the surface of the glans and the inner 
leaf of the prepuce 

The gauze should be kept saturated with the antiseptic solution and 
changed several times daily The penis may be immersed for 15 minutes 
in the solution, at a temperature of 100°F Pads soaked in lead and 
opium, or aluminum acetate 10 per cent, may then be applied and 
covered with an ice bag This will relieve pain and itching and reduce 
the inflammation 

Streptococcic Balanopreptilial Intertrigo 
Streptococcic balanopreputial intertngo is a rare transference of 
infection to the penis from a streptomccic lesion elsewhere on the body 
Montgomery describes a case in which infection was transferred from 
a streptococcic lesion of the left leg The penile lesion was circular, 
smooth, and distinctly defined and was situated on the right side of the 
glans the sulcus and the corresponding surface of the prepuce being so 
placed that when the prepuce was drawn forward the red surface folded 
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Fig 41 Gaosrece of pnus caused by puaphuDosis 
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accurately into apposition A crack, resembling those of athlete’s 
foot, lay m the sulcus, its edge devated so as to give an impression of 
rolled induration suggestive of chancre 

Differential diagnosis is onl> occasionally difficult, and these obscun 
ties can ordmanly be dispelled by the microscope and by a history of 
streptococac infection elsewhere 

Treatment Such lesions usually clear up readily under the treatment 
ordmanly applied to erythema of this general t>'pe 

Erostve and Gangretious Balanttts 

Etiology Erosive and gangrenous balanitis is a specific infectious 
venereal lesion due to symbiosis of a vibno and a spirochete It was 
first dcscnbed in 1889 by Bataille and Berdal, and m 1904 the causative 
organism was isolated and identified by Scherber and Muller, who called 
the affection “the fourth venereal disease ’ In this country, Corbus, 
of Chicago, has been the chief contributor to our knowledge of this 
pathological entity 

Predisposing factors are a congenitally long and tight foreskin, con 
tamination of the penis with infected saliva, unnatural sexual practices 

Bacteriology The bacteriological picture is morphologically identical 
with that seen in Vincent’s angina, noma, or ulcero membranous stoma 
titis, all of which are affections of the mucous membrane The vibno, 
or fusiform bacillus is a weakly Gram positive spmdle shaped organism 
showing one or more granules m its central portion It evmces no 
motihty under the dark field This form can be grown on ascitic or 
serum agar under stnct anaerobic conditions, where it appears in the 
form of short rods sometimes filamentous m character 

Compared to the palhda, the spirochete mentioned by Corbus is 
rather thick and possesses great molibty, there being both a wave like 
and a rotary movement The spirals of which there are usually from 6 
to iO, arc neither as numerous nor as fine and regular as those of the 
Treponema paUtdnm 

Both the fusiform bacillus and the spirochete stain readily wth dilute 
carbolfuchsin, another point which distinguishes this spirochete from 
the pallida 

Pathology and Symptoms There are two types, or rather degrees, 
of this disease the milder form, or balantits erostca ctrcmala, and the 
advanced stage, or halamlis gangrenosa 

Balanitis erosiva circmata begins with small grayish white patches 
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m the preputial sac, accompanied by a foul, jellowish white discharge 
There is considerable burning and itching, and phimosis may soon pre- 
vent retraction of the prepuce 

If the patient comes under ob'^rvation before marked phimosis has 
developed, retraction of the prepuce and removal of the discharge will 
disclose small, rounded ulcers within the eroded areas The ulcers are 
usually multiple, moderately deep, flat, surrounded b> a bright red 
zone, and covered by an adherent false membrane In the sev erer cases, 
these ulcers become deeper, irregular m outlme, and confluent, extending 
over the whole glans and inner surface of the prepuce The borders of 
the ulcers are elevated and shaiplj differentiated, with slanting sides 
The bases are covered by an edematous jellowish membrane which is 
sometimes replaced b> a friable slime if edema is considerable Here and 
there maj be hemorrhagic spots, which ma> cause bleeding from the base 
of the ulcer If left untreated, gangrene involving the glans and prepuce 
and sometimes the entire organ mav develop 

SalaniUs gangrenosa, the advanced stage of the disease, is accom- 
panied by constitutional svmptoms such as nausea, vomiting, chills, and 
elev ation of temperature There is great edema of the subcutaneous 
tissues of the penis, producing an extreme degree of phimosis and some 
times extending to the root of the organ, and enlarged but not painful 
ingumal nodes Urmation is usually painless unless there is sufEaent 
phimosis to retard the ev acuation of the unne, so that dilatation of the 
preputial sac results Ulceration on the inner surface of the prepuce 
will show extemalJj as a dark, bluish red area surrounded bj bright red 
inflammatory tissue The discharge is very profuse and offensive, and 
the congestion and abnormal pressure due to the edema greatly favxir the 
progress of the disease The prepuce over the ulcer turns black and 
necrosis rapidly develops An ulcer on the glans mav quickly destroy 
it completely , and there may be rapid extension of the gangrenous process 
and destruction of the entire penis 

Diagnosis The organisms are abundant m the exudate and thev mav 
also be found in the blood vessels and Ivmph nodes They are readily 
demonstrated by ordinary staining methods 

Differential Diagnosis The chief infections from which erosive and 
gangrenous balanitis must be differentiated are syphihs, gonorrhea, and 
chancroid Its spirochete as we have already shovni, is easily dis- 
tinguished from that of syphilis, and the local lesions are quite dissimilar 
although It must be remembered that the two infections mav coexist 
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The two glass test is often suffiaent to rule out gonorrhea or smears will 
show the absence of diplococci However, gonorrhea may exist simul 
taneousiy with the balanitis 

The disease with which this form of balanitis is most apt to be confused 
IS chancroid, and microscopy to rule out the Ducrey Unna bacillus will 
be necessary Although the ulcers of the two infections are similar 
enough to be frequently confusing, there are certain factors that help 
to differentiate the diseases ulcerative balanitis spreads more rapidly, 
its exudate is more abundant and offensive, the inguinal glands, while 
enlarged, are painless and do not suppurate as the> commoni) do m 
chancroid 

The mild ioim of erosive balanitis may simulate herpes preputialis, 
but the characteristic organisms will be absent m herpes 

Treatment Since a long foreskin is an absolute prerequisite for the 
propagation of these anaerobic bacteria, circumcision is the best preven 
live of this disease 

The mild cases are usually cured by retraction of the prepuce and 
thorough cleansing, and the application of hydrogen peroxide which, by 
Its liberation of oxygen, is fatal to anaerobic bacteria When the 
disease has gained a foothold, all sloughing tissue must be carefully re 
moved, and dressings wet with hydrogen peroxide applied If retraction 
of the prepuce is impossible a dorsal slit should be made, so that the 
infected area may be exposed and treated 

In the rare instances where hydrogen peroxide fads to cure injections 
of arsphenamine compounds, as they are empJoved in Vincent s angina, 
may be necessary, and if gangrene has already set in the> should be used 
in conjunction with the local treatment 

Chancroid {Sojl C/iancrc) 

Etiology and Bactenology Chancroid is a contagious self inoculating 
venereal ulcer of speafic origin, situated usually upon the external 
genitals though it may be extragenital Its development is favored b> 
filthy habits and surroundings The causative agent is the Ducrey 
Unna bacillus, a short Gram n^ativc, blunt ended organism occurring 
in chains or dumps and staining quite readily bj the ordinary methods 

The inadence of chancroid in the Negro race, m this countrj , is much 
higher than m whites A recent study of the disease m an Army post 
where the ratio of colored soldiers to white is about 1 to 5 revealed, dunng 
the penod of the survey, 73 colored to 3 white primary hospital atlmis 
sions for Ducrej infection (Greenwald) 
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Pathology The lesions usually appear at the edge of a phiraotic 
prepuce, or on the frenum and in the coronary sulcus, although they may 
also occur along the penile shaft The disease begins, 3 to 10 days after 
exposure, as a small papule, which quidiy becomes pustular and breaks 
down leavmg a deep, crater like ulcer with irregular, undermined edges 
and a granular, grayish base which bleeds easily when touched The 
base IS covered with a foul smellmg, grayish, purulent discharge, in which 
the organisms may generally be found by staining The ulcers, which 
usually appear singly at first, multiply by autoinoculation and spread 
rapidly, causmg widespread destruction of tissue unless treated As a 
rule, there is considerable tenderness and pain 

A rlintral classification of four varieties of chancroid has been made 

(1) Ulcus molle, the ordinary ulcer, has a characteristic “punched out ’ 
appearance, with edges sharply differentiated and often undermmed 

(2) Ulcus molle rmhare begins as a small papule, but rapidly becomes a 

pustule with a deep crater like ulcer as its center This type is most 
frequently seen just posterior to the mucocutaneous junction of the 
prepuce in the male and about the labia majora and penneum m the 
female (3) e/era/am the sore most frequently confused with 

mdurated chancre Its incubation period is from 9 to 29 days The 
lesion IS slightly raised above a mildly infiltrated base, the edges are not 
undermmed, and it shows little tendency to spread It is persistent and 
refractory to ordinary treatment (4) Ulcus molle fkagedentcum the 
most severe and persistent form, occurs as a complication of both chan 
croid and syphihs, spreading rapidly, and capable of destroying part or 
even all of the penis if allowed to progress unchecked 

Inguinal Adenitis {Bubo) Infection with Ducrey s bacillus is often 
complicated by a suppuratue adenitis of the inguinal nodes The in 
flammation quickly progresses to abscess-formation which eventually 
breaks down the tissues and works its way to the surface, emerging 
through the skin as a chancroid of the groin This frequently occurs 
ju«t when the ongmal penile lesion appears to have run its course and 
is pracLcally healed The adenitis is painful m the more advanced 
stages, and occasionally is associated with fever and anorexia Other 
wise, constitutional reaction is rare in chancroid 

Lymphangitis frequently accompanies the bubo 

Diagnosis Chancroid is diagnosed on its clinical course and appear 
ance, on the Ito Reensticrno skin test, and by the examination of smears 
and cultures but only after the exdusion of syphihs by repealed dark field 
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examinations The finding of the Ducrey bacillus in smears and cultures 
does not rule out syphilis, as the two conditions may be present in the 
same lesion They may be acquired simultaneously, or one mfection may 
be superimposed upon the other 

The smear is the best single criterion of diagnosis, positive identifica 
tion bemg possible in over 85 per cent of cases Smears may be made 
by the Gram method Wright’s stam, or methyl green pyronme 
Great care is necessary to obtain a good growth of the Ducrey bacillus 
on blood agar plates, but by using clotted rabbit’s blood for primary 
cultures from the ulcers, and inoculating blood agar plates from the 
clotted blood after 24 hours incubation, pure cultures may be obtamed 
Criteria for the routine bacteriological identification of the Ducrey bacillus 
are (1) It is a Gram negative bacillus growing m characteristic long 
chains, and tangles m clotted rabbit’s blood, (2) it forms, on blood agar, 
characteristic colomes that readily glide over the surface of the medium, 
(3) It does not grow on any ordinary laboratory cultural medium ^nth 
the exception of blood agar 

It IS generally agreed that the skin test is a specific test and is positive 
in about 75 per cent of cases, but there is disagreement as to the duration 
of mfection before the skin will show an allergic response to the antigen 
Various writers place the mmimum time at from 6 to 10 days to 5 weeks 
In making the test, 0 1 cc of a commercial antigen (Lederle Ducrey 
Vaccine) is inoculated intradermally 
Dt^erenltal Diagnosis From SYPHitinc Chancre As in all 
genital ulcers, repealed dark field examinations and Wassermann tests 
are essential to rule out syphilis, and no treatment of chancroid should 
ever be instituted until these have been done The diagnosis may be 
made, as far as possible, from the clinical facts, but it must be confirmed 
by laboratory methods 

Chancroid differs from hard chancre in its shorter incubation period, 
tendemyr to multiphaty, the presence of tenderness and pam (syphihtic 
chancre is painless), lack of induration, irregufar edge, and the suppurat 
mg nature of the inguinal ademtis However, there ate many atypical 
cases of diancroid, and syphihtic ciiancre offers such a variety of appear- 
ances that it can truly be said there is no typical lesion 
A chancroidal sore will most commonly show an undermined edge 
which rises abruptly from the normal skin and is often irregular, with 
fissures radiating out into the surrounding area The base is devoid of 
mduration and is usually pitted or covered with a diphtheroid membrane 
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Thedischargeisabui\<lant,punileiit,saineUmes sanguineous A syphili 
tic chancre, on the other hand, is more matted together and less flexible, 
and there is usuall) the areola at the margin of the erosion The well 
defined edge does not rise abruptl> from the surrounding skin, but 
slopes gentl} awa\ into the adjacent parts, and the contour is round or 
oval 

These clinical distmctions, though important, are presumptive at best, 
and the final test must be that of the laboratorj 
From Erosivx and Gangresocs Balavitis Chancroid mav also 
be confused with the lesions of erosive and gangrenous balanitis, which 
It closelv resembles Both diseases are spread bj uncleanliness and are 
more apt to be seen m outpatient dimes than m private practice 
Both have a predilection for the preputial space, but the anaerobic 
organisms of erosive and gangrenous balanitis demand a long foreskin 
and a closed preputial sac for their propagation, and, giv en these,develop 
anj'where vvuhm the sac, while chancroid is not dependent upon the 
etdusion of air and prefers the coronar> sulcus In balanitis, the in 
guinal nodes while enlarged, arc painless and do not suppurate as tbej 
so often do in chancroid 

From Lvmphocrasxloma Venereum Chancroidal bubo must also 
be diiTerentiated from the adenopathv due to Ivmphogranuloma vene 
reum (p 283), the diagnosis of which has been greatlj simplified b> the 
Frei test The two infections ma>, however, coexist 
Prophylaxis The chemical prophylaxis recommended by the Army 
for venereal disease in general (p 718) has not proved as effiaent against 
chancroid as against syphilis and gonorrhea 
Treatment Pnor to the introduction of the sulfonamides, many 
different types of treatment were utilized for chancroidal infection, most 
of which have been supplanted by sulfatherapy A few, hovrev er, de<^erve 
mention here 

Formalin Therapy An eifiaent method of treating chancroid is by the 

use of formabn, as described by 1. H Jacobsen in 1935 
The parts inv olv ed are anesthetized and the lesion cleansed of all secre 
tion and debns An undiluted solution of formaldehyde (US P 37 per 
cent), commercially known as formalin, is appbed to every part of the 
lesion for from 3 to 5 minutes, the excess formabn and any secretion 
being then wnped off, and a stenle unctuous dressing applied For subse 
quent dressings, Jacobsen suggests an ointment contaming 0 5 per cent 
camphor One application of formabn usuallv suffices, but for extensiv e 
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ulceration a second or even a third application may be necessaiy As 
formalin has a strong bactenadal action, if applied early enough it will 
pre\ent suppurative adenopath> m the inguinal region The severe 
pain and distress of advanced cases are relieved at once Soon after the 
first application, a crust co\ers the lesion, beneath which rapid healing 
takes place 

For anesthesia, the local ajiphcalion of cocaine will suffice in superficial 
lesions seen early If there is extensiv e involvement of the penis, so that 
the prepuce and glans must be treated, sacral block or low spinal anes 
thesia IS preferable 

Tincture Mercrcsin Therapy Another method of treating chancroid, 
that wfe have found effective, is the topical application of undiluted tinc- 
ture mercresin to the ulcers 

Protein Therapy Chancroidal mfection, uncomplicated bj sj'philis 
or diabetes, has been successfully treated in many cases by the intrave 
nous injection of a foreign protein— most frequently Dmelcos Vaccine, a 
stock French preparation of Baallus Ducrey m phy Biological salt solu 
tion, 225 million per cc This is administered e\ery other day until cure 
is obtained (6 to 1 6 day s) the following dosage being given 


Fust iniection 1 Occ 

Second injection 1 5 cc 

Third injection 2 0 cc 

Fourth injection 2 5 cc 

Fifth injection 3 Occ 


Continuing until cure in gnduaUy increasing doses, 0 5 cc more each da) , 6 in 
jectionsusuall) sufficient to effect a cure 

The injections may be given at night, the patient immediately gomg to 
bed The chills and fever which mark the protein reaction last about 2 
hours, after which the patient usually sleeps soundly and feels no ill effects 
in the morning, except, perhaps, a shght headache (Gorlin) 

Cauterization An effective method of treatment, when the ulcers 
tend to become phagedenic, is deep and thorough cauterization with 
mtnc acid (U S P strength) or, m extreme cases, with the actual cautery 
(preferably under gas oxygen anesthesia) Before treatment is msti 
tuted, the ulcers should be sponged off carefully with hydrogen peroxide 
and dned. 

Another method of cautenzation is mth sihol or argyrol crystals 
The ulcer js thoroughly cleansed, the crystals applied and covered with a 
gauze dressing, and the patient left undisturbed until the following day' 



266 


CLINICAL TOOMIGY 


except for the necessarj evacuations of the bladder The crystals are 
apphed dailj until there is a health} granulating surface 
Surgery In the more severe casM of phimosis a dorsal masion in the 
prepuce is often necessary, although the wound is Iikel> to become auto- 
inoculated with chancroid 

Suppurating buboes usuallj require inosion and drainage 
Sul/onamide Therapy Most of the older forms of treatment have 
been replaced bj the use of the sulfa drugs, surgery being indicated only 
for fluctuant buboes or when there is poor exposure and drainage of the 
penile lesion because of phimosis or paraphimosis 
Four gm dailj of sulfathiazole m 4 divnded doses (the mitial dose 
2 gm ), contmued for a minimum of 7 da>s, usually eflecls a cure 
There are rarely any dangerous complications although the patient 
must always be carefully observed for toxic phenomena The lesions 
should be soaked twice daUy in potassium permanganate I 8 000, fol 
lowed bj the apphcation of sulfandamide powder 

SyphUtu Chancre i^Hard Chancre) 

Although syphilis is now recognized as pnmanJy a skin disease with 
important constitutional sequelae, the usual site of its mitial lesion is 
upon the external genitals, and its early manifestations are within the 
field of the urologist Therefore, while urology as a specialty is now care 
fully diflerentiated from s>'philolog> , urologists m common with all other 
medical practitioners come frequently m contact with this disease and its 
immediate and remote results It is of the utmost importance that the 
gemtal lesions be familiar to eveiy practitioner, for in prompt recognition 
and immediate vigorous treatment bes our hope of ever controllmg this 
prevalent and destructive disease 

There are three stages of syphilis (1) the pnmaiy , (2) the secondai} , 
and (3) the tertiarj The end of the incubation penod is marked by the 
appiearance of a primary lesion, the chancre, and if the disease is diag 
no5«i and properly treated at this stage, the chances for complete recov 
ery are almost 100 per cent But, because the chancre is practicall} 
paaitss, tiaars ■yftiscrafi ixre YirateasA. lift sttt'ndary 

stage, the germs are distributed b> the blood throughout the body, often 
causing a characteristic, generalized rash (roseola) that brings the patient 
to the doctor In many cases, however, the cutaneous eruption may be 
missmg and other constitutional ^mptoms so mild that they are easD> 
overlooked The secondary stage ocoirs from 10 days to 6 or 8 weeks 
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after the appearance of the primary diancre The tertiary, and by far 
the most serious, stage ma> follow the earlier stages almost immediately, 
or the syphibtic process may remain dmmant for manj years Any part 
of the bodj — skin, bones, brain, nervous system, or % ital organs — may be 
attacked, and many deaths attributed to other causes, particularly heart 
disease, Bnght’s disease, and paralysis, are undoubtedly due to syphilis 
When the disease invades the nervous system, causmg paresis, tabes 
dorsalis, etc , its cure is questionable 

Sj'philitic lesions of the various organs of the genito urmary tract are 
taken up elsewhere m this book, m connection with the diseases of the 
particular organ 

Etiology. Syphilis is due to infection by the Sptrochaeia paUtda, or 
Treponema pallidum, isolated and identified by Schaudmn m 1905 Its 
primary lesion, the chancre, may be found on any accessible part of the 
body except the hair, teeth, and nails but approximately 95 per cent occur 
on the external genitals 

Syphilis IS usually communicated by sexual intercourse, but this is by 
no means alna>s case The infecting organisms, being long lived 
and able to survive where there is suffioent moisture and absence of air 
and sunlight, will enter any abrasion m the skin or mucous membrane 
with which they come m contact Syphilis, both congenital and ac- 
quired, of non venereal etiology forms an unportant chapter m syphilol- 
ogy Fournier, m 10,000 cases of chancre, found 6 per cent to be extra 
genital in men and an even higher percentage in women The majority 
of the extragenital chancres occur on the lips 

Pathology The most common site of the genital chancre is the corona 
glandis, frenulum, or inner surface of the prepuce, but it may also occur 
on the shaft of the penis on the scrotum, or just withm the urethral 
meatus More often than not the chancre will be solitary, but multiple 
lesions are seen so often that this cannot be regarded as a diagnostic 
entenon 

The chancre usually appears 10 to 30 days after exposure The typical 
chancre usually begins as a hyperemic area which develops into a super- 
ficial papule followed by superfiaal erosion The lesion slowly but 
steadily increases in size, and its evolution requires anywhere from 5 days 
to 6 weeks, although a shorter penod is more common Induration at 
the base is the rule, and was formerly regarded as positive proof of a 
sj'philitic chancre, but the dark field has te\ ealed Sprochaeta falltda in 
lesions which had neither indurated ba^ nor rolled edges In the major- 
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it> of cases the surface of the chancre is eroded rather than ulcerated,the 
base clean, and the edges well defined, but there ar? manj atj’pical ca'ses 

Unfortunatelj , the sj'philitic chancre is painless, so that infected per- 
sons frequently fail to seek medical adwee 

In about three fourths of the cases, there is a painless, discrete, non 
suppurating enlargement of the adjacent Ixinph nodes, ^\hich on palpa 
tion are felt to be hard, freeh mo\able and only slightly, if at all sen'i 
ti\e Periadenitis is minimal or absent 

The chancre heals dowly, m from 3 to 8 weeks, and Iea%es a «mall, 
superficial scar or no trace whate\er 

Diagnosis The following fi\e points cannot be too strongly empha 
«ized 

(1) E^ery genital ulcer, in males or females, is syqihilitic chancre until 
dispro\ed by reliable laboratory tests The laboratory diagro<;is of 
syphilis is indispensable 

(2) \ specimen should be taken immediately and «ent to the laboratory 
yvithout delay Prompt adton ts tmperalnt 

(3) \ clinical diagno«is must ne\er be relied upon, no matter how 
familiar with the appearances of sy^ihilitic manifestations the practitioner 
may believe himself to be The unaided eye may be nght, the micro- 
scope IS ceriam to be 

(4) treatment, local or constitutional, should ever be given until 
the diagnosis has been unquestionably established 

(5) The final exclusion of syphilu is not possible until 3 to 4 months 
from the time the lesion was first seen 

Three reliable laboratory methods are av ailable (1) the dark field 
examination (2) the local W assermann te«t, and (3) blood assermann 
reactions Every practitioner should be famihar with the necessity for 
the«e tests, as well as with the interrelation of dark field examination and 
the W assermann tests in the diagnosis of syphilis 

The Wassermann test does not become positive until at least 2 to 3 
weeks after the chancre appears Dark field examination is apphcable 
m the early penod before the Wassennann test becomes positiv e and will 
rferaonstrate the Sptrocfiaei'a faffitfa m a ftigfi proportion (6S to vTJ per 
cent) of early , untreated lesions If repeated dark field exammations in a 
le«ioii which has had local treatment prov e negaliv e, a local ^^^assc^mann 
test 'hould be made It is the^ two tests upon which dependence is 
placed for an earlv diagnosis of ^philis — that is, a diagnosis made before 
the blood test becomes po'itne 

In larger communities, the general practitioner or urologist who finds a 
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suspicious lesion on his patient’s penis may secure a sufficient specimen 
for dark field examination and at once submit it to the most con\ enient 
laborator> Then, after 'naming the patient that the sore ma> be con 
tagious and cautioning him about taking the customarj precautions 
against infecting his family and associates, the physician can dismiss the 
patient to an ait the laboratory report Laboratories, honever, are not 
to be found at every cross road In smaller communities, and particu 
larlj under the abnormal conditions of nar time, the a\erage physician 
'si’ill have to rely upon his State Board of Health, and should know how 
to obtain and ship specimens to this central laboratory He should 
therefore equip himself with suitable capillary tubes for shipping and 
should acquaint himself n ith the routine technic of filhng the tube 

1 Remove any granulations or crusts from the lesion 

2 Wash carefully, to remo\e any secondary (surface) infection, using 

sterile water or normal salt solution (no soap or disinfectant) 

3 Dry %\ith sterile gauze, and with a fresh gauze sponge rub the sur 

face of the lesion until it bleeds slightly or exudes serum Wipe 
ofi the first exudation if bloody Do not squeeze the lesion unless 
no clear serum appears spontaneously 

4 When clear serum appears, use a very small synnge (usually fur 

mshed with the capillary tube) to obtain a specimen from the 
depths of the lesion, rather than from the surface Serum can 
also be made to enter the tube directly , by capillary attraction 

5 Both ends of the tube should be sealed immediately, using beesu ax 

softened only by the uarmth of the physician's fingers (Never 
use heat ) 

6 Put the capillary tube in the outer container provided for mailing 

or shipping and send at once to the laboratory 

If the first dark field report is negative, the test should be repeated for 
3 days running If all the reports are negative, the lesion may be consid 
ered non syphilitic and suitable local treatment instituted 

If the laboratory reports are repeatedly negative, but clinical evidence 
of sy’philis IS strong, it may be necessary to examine specimens from an 
enlarged lymph node or lesions other than the primary sore upon the 
penis To obtain a specimen from a gland 

1 Secure a Record or well fitting Luer syTinge of suitable capacity, 

fitted with a 20 gauge needle 

2 Prepare the skin about the gland to be aspirated in the same manner 

as for local anesthesia t e , wash, paint w ith iodine, and wash off 
with alcohol 
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tOKicity js less, reactions are fewer (usually entirely absent), and throm- 
bosis of the veins seldom occurs Dtsad^anUiges are the technic must be 
\ eiy exact, as slight errors (failure to mix the solution properly, too long 
standing of the solution, deterioration of the basic drug) will result m 
grave toxic reactions More injections are necessary to achieve the same 
effect as is obtained vrith arsphenamine In equal dosage, the efficiency 
of neoarsphenamine is less than that of arsphenamine, so that it is rela 
tivel), as well as actuallj, the more expensive form of treatment In 
general, neoarsphenamine is more unstable and therapeuticallj efficient 
than arsphenammc 

3 Mapharsen This is a “therapeutically active break, down product 
of all other arsphenamines,’ and is a later introduction which has been 
u’ied with good success bj the Bntish m the treatment of syphilis as it 
occurs in the armed services The method of administration is bj multi 
pie daily injections, shortening the usual course of treatment by many 
weeks and making it possible to give a complete course to members of the 
armed services who are under the care of any one physician but a rela 
tively short time It is generally reported that the characteristic lesions 
heal more rapidly under mapharsen treatment than when neoarsphen 
amine is used Duadzaiitages are gastrointestinal reactions, vt hich occur 
more often than with other arsenicaU, and involvement of the central 
nervous system — although this is perhaps no greater than with ar<phen 
amine and its derivatives 

4 Afedicalion Other Than Arseittcal Dert alttes Reliance cannot be 
placed upon arsemcab alone if the patient is to be assured of lasting 
freedom from luetic infection 

Mercury used to be the practitioner s chief reliance but with improved 
methods of producing drugs and their compouneb, bismuth has largely 
replaced It But as bismuth can only be given satisfactorily by intra 
muscular injection (a method not possible except under controlled condi 
tions and expert technic), mercury whidi the patient can rub on himself 
when incorporated m an ointment stiU finds considerable employment, 
especially where hospitals and their facilities are not at hand Certain 
patients react from arsenicals by marked dermatitis, making it impera 
tive that they be laid aside entirely For such, merairy may sen e to fill 
the gap For elderly patients also, oral administration of mercury and 
potassium iodide at times proves hdpful 

Bismtilh administered mtramuscularly may be (1) soluble m water 
(tartrate, thio-gly collate), (2) soluble in oil (campho-carboxylate) or 
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suspendable m oil (subsalicylate, metallic bismuth), (3) soluble in ethjl 
ene glycol (sodium lodo-bismuthate) 

Those preparations ^hich are soluble m ^ater are absorbed and ex 
creted so rapidly that treatment must be frequently renewed — dailj or at 
least e\ery other da> W^en oil is the vehicle employed, absorption is 
slo'ner, but the treatment must be kept up longer and is more expensne 
than nith nater soluble preparations The treatment is likely to be 
painful Bismuth subsalicylate, being msoluble^is very slowlj absorbed, 
sometimes as long as three months passing before absorption is complete, 
but this necessitates no more than one treatment a \seek and involves no 
cumulative effects — both marked advantages As its admimstration is 
practically painless and this form can be obtained cheaper than any 
other, the use of the subsalicylate is very generally recommended The 
U S Public Health Service advises using peanut or olive oil as a vehicle 
for a 10 per cent suspension The course is from 6 to 12 injections (nev er 
more) at S to 7 day intervals, using 0 2 Gm of subsalicylate, finer metallic 
bismuth 

Potassium or sodu/m iodide is usually administered in connection with 
the regular arsenicals or bismuth mercury routine It is supposed to 
make the main treatment more effective by increasing the permeability 
of the tissues and thus hastening the cure of the characteristic lesions 
As extended use of iodides is likely to cause unsightly dermatitis, they 
should be employed with caution 

Of the necessity for combined treatment — arsenicals vMth bismuth or 
mercury — iMoore, of the U S Public Health Service, has said 

The protection of the patient consists m the ln^aIlable use of bismuth or mer 
cuiy in conjunction nith arsenical therapy either simultaneous^ (concurrently) or 
m alternating courses Just as no patient should be treated exclusivelj mth an 
arsenical so also no patient should be treated exclusively mth a heavy metal even 
with bismuth for all that it possesses greater spirocheticidal qualities than mercurv 
Its infenority to the arsphenamines m this regard has been clearly demonstrated 

General Reqmremenis of Treatment Wliatever form of treatment is 
selected, it must be continuous Intermittent treatment has been proved 
as bad if not w orse, than no treatment at all Moore and Kemp, at Johns 
Hopkins, found that when a lapse m treatment lasting an average of 7^ 
months, occurred between the first and second arsphenamin courses, 
recurrent positive B'assemianns were 10 times as frequent as w ben treat 
ment had been continued without mtemiption Furthermore clinical 
recurrences of a secondarj type developed in 30 patients (11 8 per cent) 
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treated internuttently, as contrasted with only 6 (2 6 per cent) who re- 
ceived two courses of arsphenamin separated by mercury A lapse 
between the second and third treatment courses was also attended by a 
ten fold incidence of Wassermann recurrences 

dumber of Injecliofts of ArspkeHamtns Required Authorities agree 
that not less than 20, nor more than 30, injections of the arsphenamins 
are needed to gain a permanently negative Wassermann test — save m 
especiall} resistant cases When this result has been attamed, treatment 
should be continued for one >ear, with the application of the blood test 
at the conclusion of each course of treatment It will be essential that 
the patient understand that the occurrence of a negative result from the 
test does not mean that the danger is over and all precautions may be 
dropped No "rest period” should be permitted until 12 full months of 
treatment have elapsed Before such a “rest,” a quantitatively titred 
Wassermann upon the spinal fluid should be made, together wnth a cell 
count, the colloidal gold test, and a protein estimation 
II hen arsphentiPtin is used, the first 3 injections are given on the first, 
fifth, and tenth da>s, the dosage being 0 1 Gm for each 25 pounds of body 
weight The third week after the initiation of treatment, weekly admin- 
istration is begun, usingdos3geof04Gm formen (andO 3 Gm forvvomen) 
for a period of 5 weeks Fort> five da>s from the beginning of treatment, 
the patient should have received 8 injections 
An mterim treatment of 4 weeks is now earned out, using bismuth, 
0 2 Gm each dose, for 4 weekly doses, with the addition of K I or mer- 
cury and potassium iodide together Arsphenamin is then resumed m 
weekly dosage through the seventeenth week, when bismuth is agam 
substituted for 6 weeks, m weekly doses of 0 2 Gm as before, with K I 
or mercurj’ and potassium iodide The spinal fluid should be examined 
at about the twentieth week Arsphenamin continues through the thir- 
tieth week, then bismuth again for 8 weeks, resuming arsphenarmn 
through the fort} third week, at the end of which time a patient whose 
blood serologic test has always proved negative may cease treatment 
For others, arsphenamin is continued after 10 weeks (from the fort} 
fourth to the fift} third week) of bismuth The next bismuth interval 
IS from the sixtieth to the sixty nmth week, to be regularly followed by a 
no treatment penod for 1 year, during which monthly blood Wasser- 
manns should be made if possiUe 

At the end of the second }ear, a oimplete ph}sical and neurological 
examination (including spinal flmd exammation) should be made, and 
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m the years follows mg at least 2 blood tests and yearl> check ups should 
be made 

IfV/CTi ntoarspheitamtit ts used, the arseoical part of the couree should be 
longer and the intervals shorter The dosage should beO 6 Gm mmimum 
for males (and 0 45 Gm mmimum for female) The maximum for males 
IS 0 9 Gm (for uomen, 0 75 Gm ) 

Trealmenl ivtlh Mapharsen Because so manj patients either cannot or 
will not undergo the long course of treatment which alone insures them 
against recurrence and secondary effects, there has been an unremitting 
search for a therapeutic agent which will be as effective as the arsphen 
amins while domg its work more quickly It was hoped that mapharsen 
u ould prove such an agent, although it was long ago discarded by Ehrlich 
and Hata as too toxic for safe admmistrabon In 1935, houever, under 
improved pharmacological technic, extensive clmical trial was given this 
drug, and since the onset of the present World War, it has been reported 
upon favorably from many different quarters Its great advantage is, 
of course, the possibility of shortening the course of treatment 
The "mulhple daily dose" we/Aed was worked out by O’Malley, aBntish 
Venereal Disease Department offiaal of Capetown, South Africa It is 
"especially suitable for that tjqie of case w here the most rapid form of 
therapy consistent with safety is desirable e ^ , for seamen, personnel 
of the armed forces, and industrial workers, etc in whom it is desirable 
to obtam rapid healing effects by an intensive scheme of treatment m 
order that th^ may resume duties at the earliest possible moment ” 

The patient must be physically sound except for syphihs (as proved bj 
a thorough physical examination) and have no contraindications to ar 
senical therapy He must be ho^italized and under constant competent 
supervision throughout the treatment period 
The method is as follows Several tunes a day large doses of glucose 
solution (agreeably flavored) are orally administered, the first bemg given 
ea.tJy m the isitxiTiiiig, tbereaSter sslSeixtaUsig Hoth the jnapbaxsejo jUjifC 
tions Treatment is earned on for 5 to 7 da>^, dependmg upon the 
dosage and the individual tolerance 
On the first day, the patient is given 

By mouth I V Injection 

Sam I oz glucose m water 9 a tn 0 02 Gra mapharsen 

11 ajn J oz glucose m water 12Dooa 0 02 Gm mapharsen 

2pm I oz glucose m water 3pm 0 02 Gm mapharsen 

5 p jn } oz glucose in water 6 p in 0 02 Gm mapharsen 
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puncture while he lies in his own bed, and let him remam there, prone, 
without sitting up for anj reason whate^er, for 48 hours This necessi 
tales nursing care, for feeding, defecation etc, and cannot a]wa>s be 
made absolute m a pnvate home But stress should be placed upon its 
necessitj If headache occurs despite all precautions it is Iikelj to be 
se\ ere and not alleviated bj drugs Ljong quite flat and dnnking a great 
deal of water will often serve to lessen its mtcnsitj 

Granuloma Ingutnale 

Granuloma ingumale has a marted preference for the negro race and 
IS more common in tropical and subtropical countries, though it is also 
endemic m the United States It was first described in 1896 by the 
Bntish phjsiaans Conyers and Daniels, practicing in Guiana Until 
comparatiN ely recent j ears, the disease was behe\ ed to he confined to the 
tropics, but there is now not the shghtest doubt that it has esasted in 
certam sections of this country for fifty years or more but was not rccog 
niaed as a clinical entity 

Etiology and Bacteriology The «pea6c organism is the so-called 
“Donovan body, ’ described by Donovan in 1905 and now generafly 
accepted as pathogenic of the disease This orgammi is a Gram nega 
tive, non motile, encapsulated baallus of the Bacillus mucosus eapsulatus 
(Fnedlander) group 

The exact mode of infection is undetermined, but it is presumablj 
transmitted through direct contact with an infected person 
Pathology The typical lesion is a bright red overgrowth of soft 
granulation tissue, with a shghtly raised surface and a serpiginous 
border It begins as a small papule, which soon ruptures ulcerates 
and invades the surrounding tissue, showing no tendenev to heal The 
exudate at first is scanty serous and inoffensive It is easiK wiped 
awa> and leaves a clean red, bleedmg surface resembling the health} 
granulation tissue of an extensive, clean surgical viound 
WTien secondary infection sets in the picture quicUj changes The 
lesions then emit a most offensive odor Large lesions become bulbous 
«imulating condjlomata acuminata with large round heads of new 
growth, the heads frequently having pearly white surfaces of epithehza 
tion and deep crypts with raw granulomatous surfaces 
The lesion affects the skm of the grom, perineum, vulva and prepuce 
\s the name imphes it is most commonly found upon the grom «pread 
ing both upward and downward and, m the male, usuallv extending to 
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the penis The preputial lesion presents a particularly destructive pic- 
ture, gradually eroding the glans and extending to the shaft On the 
glans the lesion takes on a cauliflower like appearance, and m patients 
of cancer age may be mistaken for carcinoma The glans will be much 
distorted by the coarse granulations, which conceal the meatus and may 
even extend a short distance within the urethra \Vhen the lesion 
becomes annular, the formation of scar tissue may result in urethral 
stricture or partial priapism 

Symptoms and Diagnosis The symptoms are purely local The 
granuloma is practically painless except under pressure, though there 
is often intense itching and burning More or less serous, and some 
times purulent, discharge is present 

The long duration, the charactenstic pathological changes, the marked 
resistance to all forms of therapy except antimony compounds mtrave 
nously administered, and the finding of the Donovan bodies m smears 
from the lesion arc sufficient to establish the diagnosis Smears made 
from the exuding granulomatous surface will be found on staining (prefer 
ably by the Wright method) to be studded with the charactenstic 
bacillus 

Differential Diagnosis The condition is to be differentiated from 
chancroid, gumma, chancre, tuberculosis, and carcinoma Granuloma 
inguinale has little in common with these lesions, and the demonstration 
of the charactenstic Donovan bodies ordinanly offers little difficulty, 
but it must not be forgotten that mixed infections may, and commonly 
do, exist 

Granuloma inguinale differs from chancroid m its extent, painlessness, 
negative inguinal glands, absence of the Ducrey Unna bacillus m smears, 
and m its sclerosing, everted, rolled out edge as contrasted with the 
undermined edge of chancroid Its development is slower than that of 
pnmary or tertiary syphilis, from which it may be differentiated by 
dark field examination and negative Wassermann tests It differs from 
tuberculosis in its more rapid evolution, extent, and absence of caseation 
and tubercle baalli As the granulations are more exuberant when the 
lesion involves the glans, it is here that it is most likely to be confused 
with carcinoma, and histological examination of a bit of excised tissue 
may be necessary 

Any patient presenting a chronic sclerosing serpiginous ulceration of a 
granulous type, on or near the external genitals, should be thoroughly 
examined for evidence of granuloma mgumale 
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Prognosis The treatment of these lesions was most disappomtmg 
until the institution of the antimony therapj, the \alue and specific 
action of which were pointed outbyAragao and Vianna, of Riode Janeiro, 
in 1912 ^\lth the proper use of the antimony compoimds, however, the 
prognosis becomes extremely good, and complete cures can now be ex 
piected 

Treatment Among the various therapeutic methods which have been 
tried, with little or no success, are cauterization, curettage, fulguration, 
arsenic, excision, and roentgen ray 

The specific treatment, which seems now to be established on an im- 
questionahle basis, is the intravenous administration of tartar emetic 
(antimony and potassium tartrate) The solution is prepared by dis- 
soUmig 5 gm of antimony and potassium tartrate m SOO cc of dis 
tilled water, passing it through a Berkefeld filter until it is sterile on 
culture, and adding 0 5 cc of h>drochlonc acid to prevent prenpitation 
A I per cent solution maj be given intravenously in amounts as large as 
20 cc without adver«e reaction save m exceptional cases 

A good practice is to begin with 2 cc of the tartar emetic solution 
diluted with 8 cc of sterile distilled water, giving the injections mtra 
venously 3 times a week 1 cc more of the antimony solution and 1 
cc less of the water being u«ed at each treatment until the full strength 
(1 per cent) is given The treatment usually covers 6 to 8 weeks, and it 
IS wise to give a dozen or more weekly injections after complete healing 
has ensued, in order to prevent recurrence Complicating secondary 
infections must first be cleared up before specific therapj wnll give its 
best results 

Fuadin, a trivalent antimony preparation is less toxic than tartar 
emetic and is, therefore, preferred bj manj cliniaans 

Compresses and irrigations of antimony -con taming solution are valu- 
able local measures 

Ly mphogranuloma Venereutn 

LjTnphogranuloma venereum (Ijmphopalhia venereum lympho- 
granuloma inguinale) is a speanc venereal disease due to an ultra 
microscopic filterable varus and affecting chieflj the Ijanphatic tissues 

Historical Ljanphogranuloma venereum has been recognized for 
over half a centurj as a clmical entit> under the designations “climatic 
bubo,” “non venereal bubo,” ‘Ivicolas Favres’ disease, and “Ijmpho 
granulomatosis ingumalis ” A voluminous literature has accumulated 
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in regard to this disease under its various titles. A good historical sur- 
vey is Hellerstrom’s monograph (1929). The extensive literature has 
been thoroughly reviewed by Stannus (1933) in a monograph entitled 
A Sixth Venereal Disease, which contains 933 references. Good descrip- 
tions of the etiologj', pathology, diagnosis, and treatment have been 
given by DeWolf and Van Cleve (1932) and Sulzberger and Wise (1932), 
Important observations upon the Frei test and the Frei antigen have 
been reported by Strauss and Howard (1934 and 1936), by W. H. Con- 
nor, Vigne and Bonnet, Prehn, and C, L. Wilmoth (all in 1937), and by 
A. W, Grace and his associates (1936, 1940, 1943). Stokes, Beerraan, and 
Ingraham have published an excellent brief review of the subject as a whole. 

Age, Sex, and Race Incidence. Neither sex nor race appears to in- 
fluence the incidence or distribution of the disease. The disease at first 
was supposed to be peculiar to the male sex. It is now knorni that in 
W'omen it follows a different course, with fewer occult manifestations. 
The primary lesion is usually on the cervix or posterior fornix, and the 
pathological process involves the intrapelvic much more frequently 
than the inguinal nodes (Lymphogranuloma Venereum in Women, p, 
597), The primary lesion, being bidden, is usually overlooked and the 
disease is only suspected when, years later, sequelae appear as the result 
of scarring. Actually, the male incidence is probably not relatively 
higher than that of syphilis. 

Although the disease is much more common in the negro race, this 
greater prevalence is probably due to sexual promiscuity and high rate 
of exposure rather than to any intrinsic suscepUbility on the part of the 
negro individual (Stokes, et al.). 

In general, lymphogranuloma venereum appears to be a disease found 
chiefly in adults in the period of active sexual life, most often in the third 
decade. Less than a dozen cases have been reported in children, who are 
accidentally infected by such conveyors of the virus as enema tips, bed- 
clothing, etc. 

Etiology. The disease is due to a filterable virus. The virus is not 
easily destroyed by antiseptics but succumbs in 10 minutes to a tempera- 
ture of 56°C., although it is unaffected by freezing temperatures for 1 
day. It remains active after drjdng for ^ days, and may transmit the 
disease in dilutions as great as I:10,(X)0. 

Gay-Prieto (1927) is credited with the earliest recognition of minute 
cytoplasmic granules in the cells of the inguinal bubo which later workers 
have shown actually represent the infective agent. They are uniformly 
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present in the lesions of lymphogranuloma venereum in man, in the ex 
penmental buboes of guinea pigs, and m the brains of mfected mice and 
monkeys The virus has been demonstrated by many \\orkers to be 
present m all the recognized lesions of the disease (the primary genital 
lesions hypertrophic and stenotic inflammatory rectal lesions, and vul 
\’ar esthiomenes), as A\ell as in the spmal fluid Various studies indicate 
that the virus of the disease exists m human beings so long as the lesions 
are present 

The venereal origm of the disease, though long suspected, was finally 
proved by Phylactos in 1922 

Pathology A primary sore usually appears from 2 to 7 days after 
exposure In the male, the mitial sore is most commonly observed on the 
coronal sulcus, but may appear on the prepuce, glans, or m the urethra 
In the female, the most common location is the posterior vagmal wall 
or posterior lip of the cervix, although it may occur anywhere on the 
external genitalia 

The inoculatory lesion may be herpetic, nodular, or papular The 
most common form is a berpetiform vesicle, sometimes multiple, its 
clean cut edges surrounded by a bright red aureole It is neither in 
durated nor infiltrated and, being painless, is hkel> to be o\erlooked 
by the patient It heals spontaneously Another type of primary lesion 
IS a circular or oval papule 3 to 4 mm in diameter, haMng a slight 
indentation in the center from which serous exudate can usually be 
expressed A third form is the small, hard nodule deep m the penile 
tissue, communicating with the surface by a fistulous tract which usually 
provides a channel for serous or serosanguineous fluid 

Sometimes the disease takes the form of a specific urethntis If the 
lesion is situated within the urethra, its appearance will not be charac 
teristic and greater difficulty in diagnosis will be expenenced Palpation 

usually reveals an indurated area, and when this area is \uewed through 
the urethroscope there will be seen a considersible extent of infiltration 
contammg in its center an ulcerous lesion with clear cut edges 
Slild systemic Bjiuptoms, sudi as headache, fever, and general malaise, 
maj accompanj tne appearance ol tiie primary lesion 

Ordinarily, in from 10 to 30 dajs after the appearance of the imtial 
lesion, there is swelbng and tenderness in the drainage area of the primary 
lesion, but swelbng of the nodes may occasionally take place before the 
initial lesion is manifest The mcubation period for bubo maj range as 
high as 7 or 8 weeks The bubo is more frequently unilateral than bilat 
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eral In Prehn's senes the averse incubation penod for bubo was 28 
daj's, and unilateral involvement was seen four times as often a® bilateral 
bubo If the initial lesion is in the vagina or upon the cervix, direct 
extension of the mfection through the rectovaginal septum leads to 
anorectal lymphogranuloma 

As the nodes enlarge, the overlying skin is at first reddened, but soon 
It takes on a deeper hue and becomes firmly adherent to the large mass of 
matted, swollen lymph nodes As areas of softenmg appear in the under 
Ijnng nodes, the skin breaks down at these points of suppuration to form 
multiple small fistulas The entire area may be honeycombed with 
fistulous openings, dischargmg a thick, ydlowish white purulent exudate 
m which no organisms can be demonstrated by the usual cultural 
methods The histological picture shows a peculiar combination of 
mfiltration and suppuration that is characteristic and not easilj con 
fused with any other adenopathy 

As the infection follows the lymph channels into the deeper tissue 
strata, the deeper iliac nodes become palpable, and even the lymphatics 
leading from the superficial to the deep nodes may be palpated as firm 
bands (Sulzberger and Wse) The adenopathy m the male, and m a 
small proportion of females, is usually localued m the inguinal or ingumo 
cruro*iIiac group of nodes, giving nse to the syndrome long known as 
climatic bubo or lymphogranuloma inguinale (Stannus) In a greater 
proportion of women, and m a few men, localization in the intrapelvic 
nodes occurs 

After a variable penod (2 months to 2 years usually) the glandular 
swelling subsides and healmg takes place 

In neglected or improperly treated cases, permanent distortion from 
retraction and scarring occurs In the male, elephantiasis of the penis, 
scrotum, or leg may result from widespread destruction of the glandular 
tissue and extensive extraglandular infiltration Rectal strictures fol 
low involvement of the perirectal lymphatics Suppuration of the 
lumbar glands, extensive destruction of the psoas muscle, and extension 
of the mfection to articular surfaces and to the kidney and adrenals of 
the involved side have all been observed (Stokes ei al ) 

Diagnosis The inguinal adeni^thy must be differentiated from 
chancroidal bubo, syphilitic and tuberculous adenitis, Hodgkin’s disease, 
and malignant disease Confusion with granuloma inguinale is unlikely 
Mixed infections are common 

The Fret Tesi The diagnosis of lymphogranuloma \'enereitm has 
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been greatly simpbfied b> the Frei cutaneous test — the pnnapal diag 
nostic resort at the present time This test, de\nsed b\ Wlhelm Frei 
in 1925, makes use of intracutaneous injections of the diluted and sten 
lized pus of proved, non ruptured, pure buboes of \enereal hmpho- 
granuloma Frei’s own directions for the preparation of the antigen are 
as follows The person from whom the antigen is to be made should be 
proved free from tuberculosis and from an\ other \enereal disease, past 
or present, that is, tests for s\philis, gonorrhea and chancroid must be 
negati\e and no clinical signs of these diseases present Under aseptic 
precautions, pus (blood free so far as is possible) is aspirated from an 
unopened fluctuating bubo and muced with normal saline solution in the 
proportion of 1 part of pus to 5 or 6 parts of saline solution, being 
sure that the mmng tube is sterile This dilution is immediately put 
up in ampoules in amounts of from 0 5 to 1 cc , heated to 60®C in a 
water bath for 2 hours on the first day and for 1 hour the second day 

One tenth (0 1) cc of antigen is injected intracutaneouslv on the 
palmar aspect of the forearm, or other com ement site A corresponding 
point on the opposite side of the body is injected with nonn^ saline 
only The skin reaction should be read after 48 hours— no earlier 
A positite reaction is endenced by an mflammatory papule at least 
0 5 cm m diameter, often with peripheral erythema and sometimes with 
a central pustule In negatne cases, there is no reaction, or \er\ little 
reaction after 2 da\s On account of the possibility of generalized or 
focal reactions, it is not adiisable to make the test m hyperacute stages 
of the disease or m cases in which suppuration occurs near the peritoneum 

The specifiaty of the Frei test for lymphogranuloma \cnercum is 
borne out b\ the latest reports Connor and his co-workers (1937), 
reporting their experiences in 1,814 casesseen b\ membersof the Medical 
Department of Western Reserve Universitv, conclude that the test ts 
specific for lymphogranuloma x enereum and that onh negatn e reactions 
are induced in syphilis and various other infectious diseases with which 
it might be confused In Connors senes the Trei test was uniformh 
positive in all cases where the bubo had been in evidence for as long as 
40 day s 

A positive reaction does not prove that the disease still exists, because 
the power to react to the test icmains in healed casts for mans vears 
A positive reaction was obtained m one case 39 vears after the original 
infection (Connor) 

The time at which the Irei test mav become positive vanes consider 
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abl> In some cases a positive reaction has been obtamed as early as 
10 days from the known onset of the disease, in others, more than a 
month has elapsed between the onset of symptoms and the obtaining 
of a positive Frei reaction Wilmoth found that in most instances the 
test is “weakly positive” in 15 days, mcreasing in its positive character 
as the disease progresses, usually becoming “strongly positive ’ by the 
twenty first day of the disease This author warns, however, that a 
positive Frei reaction does not prove that an existing adenitis or rectal 
inflammation is due to lymphogranuloma venereum If the patient 
gives a history of having had, even in the distant past, an inguinal snell 
mg or a rectal inflammation, this would make the reaction positive, and 
m a patient of middle age it would be quite possible to overlook a car- 
cinoma of the rectum or similar lesion on the strength of this positive 
reaction Thorough physical examination should never be omitted, 
no matter what the result of the Frei test 

Use of Standardized Lyntpho^ranulomaious Mouse Bram Anltgeft 
for Fret Test A recent and highly efficient modification of the Frei 
test IS the substitution of standardized lymphogranulomatous mouse 
bram antigen in place of antigen prepared from human pus This 
modification which was first introduced in 1936 by Grace and Suskmd, 
of the New York Hospital, is based upon earlier experimental v\ork by 
Levaditi, Ravaut and Schoen Findlay, and Wassen The virus of 
lyunphogranuloma inguinal was isolated by Grace and Suskmd from the 
pus and glandular tissue of a patient with the inguinal type of the disease 
and successively transmitted in white mice by intracerebral inoculation 
They found that lymphogranulomatous mouse brains offer an excellent 
source of highly potent and specific Frei antigen, the potency increasing 
with successive passages This potency is retained for from one to two 
years after preparation These investigators claim that mouse brain 
antigen is not only as sensitive and specific as the most potent antigen 
prepared from human material, but it is without the disadvantages of 
the latter — namely, the scaraty of suitable human pus that is uncon 
laminated with other organisms, and the fact that speamens of pus 
taken from different human subjects vary in antigen content Stand 
ardized mouse brain antigen, on the other hand, is unlimited and readily 
available 

The test IS made by intraderraal inoculation of 0 1 cc of mouse brain 
antigen, and the results read at the end of 48 and 72 hours In subjects 
with lymphogranuloma inguinale, an erythematous papule, ranginc 
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in diameter from 7 to 10 mm , is produced The use of a control test 
^ith normal mouse bram antigen concurrently with lymphogranuloma- 
tous mouse bram antigen is advocated 

Treatment Spontaneous recovery after variable periods undoubt- 
edlj often occurs as is evidenced from the large number of positive 
Frei test reactions obtained in patients who no longer show any clmical 
signs of the disease 

No speafic therapy, efEcient under all conditions, has as yet been 
disco\ered Pnor to the introduction of the sulfonamide compounds, 
treatment consisted chiefly of injections of potassium antimony tartrate, 
fuadm, neostam and Frei antigen (by the mterdermal and subcutaneous 
routes), all of ^vbich were generally meff^ective In early cases of ingumal 
adenitis, with involvement of only one or two nodes and slight penadem 
tis, local surgery and irradiation has sometimes been effective Repeated 
aseptic aspiration of superficial nodes and irradiation of the deep nodes 
has also pro\ed satisfactory 

At the present time, treatment is earned out mainly with the suJfon 
amide compounds, pnnapally sulfathiazole The sulfonamide drugs, 
properly admmistered, Mill cause the regression of lymphogranulomatous 
inguinal adenitis, suppurative and non suppurative, witbm a penod of 
about 5 \^eeks,but long standing anorectal lesions, with stneture, require 
at least one year’s therapy with rest penods of from 2 to 3 weeks after 
each course of treatment (Grace) For lymphogranulomatous inguinal 
adenitis the recommended dosage of sulfathiazole is 1 5 Gm three tunes 
dailj for 2 weeks, followed at once by 1 0 Gra three times daiJyf or 3 
weeks 

Numerous authors have emphasized the stnkmg symptomatic effects 
of treatment with the antimony compound lithium antimony thiomalate 
(anthiomalme), e\en in the anorectal involvements The drug may be 
administered mtravenously 2 or 3 tunes a week, beginning with an initial 
dose of 0 06 Gm and mcreasmg by 0 03 Gm until the rheumatoid pains 
characteristic of antimony reaction appear The dosage is then reduced 
until the pams are barely fe)t foUowmg an injection (usually to from 0 12 
to 0 24 Gm ) Twelve to 20 injections are given (2 to 4 Gm ) After an 
mter\ al of 2 to 3 weeks, patients are usually gi% en a second course 

Shaffer has recently reported the results of anthiomalme therapy m 33 
patients with lymiphogranuloma venereum, and concludes that anthioma 
Ime produces effects that are as satisfactory as those obtained with the 
sulfonamides, although the latter appear to be somewhat more rapid m 
their action He believes that in some cases ‘ the alternate, or even 
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conconutant, use of both types of prqjarations might be efficacious when 
either alone might have failed ” He advocates giving the drug intra- 
muscularly in doses of 0 12 to 0 3 Gm in aqueous solution, repeating the 
injections 2 to 3 times a ueek in courses of 2 to 4 Gm until 12 to 20 in- 
jections have been given 

Late sequelae, such as rectal stenosis, urethral stricture, and elephan- 
tiasis of the penis and scrotum, are special surgical problems 

Herpes Progenilalts 

Herpes progemtahs la an affection common m both sexes, and takes 
the form of a group of follicles on an inflammatory base, which sub 
sequently rupture and usually heal spontaneously in a short time 

Etiology It is probably due to irritation of a peripheral nerve or 
ganghon 

Symptoms and Diagnosis Herpes progemtahs generally occurs on 
the glans penis or prepuce m the male and on the labia in the female 
A small group of vesicles on an inflammatory base first makes its ap 
pearance, accompanied by slight burning and itching These soon 
rupture, leaving an area of superfiaal ulceration which generally clears 
up spontaneously in about a week’s time Sometimes, however, infec- 
tion occurs, and there may be an accompanying enlargement of the 
mguinal glands 

The affection shoi^s a tendency to recurrence, a tight prepuce and 
contact wth imtatmg secretions acting as predisposing causes 

Though there is but little chance of confusing the lesion with venereal 
infections, the possibihty of chancre should be ruled out by dark field 
examination, especially where there is glandular enlargement 

Treatment Healing is usually spontaneous Strict attention to 
cleanliness, to prevent infection and the use of amild antiseptic dusting 
powder after the vesicles break are all that is ordmanly necessary If 
the prepuce is long, and there is a lendeac}' to recurrence, circnmasion 
may be advisable 

Tuhercuhsts pf the Penis 

Primary tuberculosis of the penis is so rare as to be of slight clinical 
importance Very little concerning it is to be found in the literature 
In the early years of the present century considerable attention was given 
to this subject by French urologists, but in France, as elsewhere, it has 
remained a \ery uncommon lesion Secondary involvement of the penis 
from a focus elsewhere in the body is also uncommon 
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Tuberculosis of the penis may be superfiaal (lupus) or it may involve 
the cavernous tissue (tuberculous cavemositis) 

Etiology Primary tuberculous lesions of the penile skm are exceed 
mgly rare They ha\e been known to result from coitus with a woman 
suffenng from genital tuberculosis (Warren) and to follow ntuahstic 
arcumasion by a tubercular mohel, who accomplished hemostasis by 
sucking the wound Most of the latter cases have been m infants The 
penis may be secondarily infected from foa m the kidney, prostate, 
seminal vesicles, or elsewhere m the body, and secondary lesions of the 
"^kin maj follow an ulcerating tuberculous urethntis which has made its 
wa> to the surface 

Pathology and Diagnosis The tuberculous pemle ulcer is superficial, 
irregular in shape, with everted edges and a greatly indurated base 
The lesions are very intractable, spreadmg slowly and havmg a tendency 
to heal in one spot while extending to another There may be swellmg 
and suppuration of the inguinal glands The general appearance of the 
ulcer IS suggestive of malignancy, and differential diagnosis is therefore 
of great importance There is also chance of confusion with gumma, 
but the tuberculous ulcer displa>s less tendency to slough, and except 
in the cases of arcumcised infants, is of extreme!) slow grow th 
Bactenological examination will clarify the diagnosis 
Tuberculous cavemositis takes the form of hard nodules in the ca 
vemous bodies and urethra which grow toward the surface, where they 
may ulcerate 

Treatment As a rule radical exasion of the diseased area and glands 
is the safest procedure In those cases due to ntual circumcision treat 
ment is practicall) never successful and the progress of the disease is 
rapid Hehotherapv , roentgen radiation or fulguration ma) be sue 
cessful in deanng up the local lesions 

Diphtheria of the Penis 

Primary mfection of the penis with the Klebs Loefller bacillus is rare 
Most of the reported cases have followed ritualistic circumasion Penile 
lesions secondarj to a focus elsewhere in the bodv are still rarer 
Histoncal The report of Hovne and Lev) (1930) contains the first 
review of the literature to come to our attention Fifteen cases were 
collected, to which the authors added one of their own The first 3 
reports were all made m the vear 1897, recognition of the true nature of 
the lesion coming from widelv separated parts of the Umted States 
The diphtheritic infection followed do«el) upon ritualistic arcuma 
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Sion save m one case, where a >oung adult displajed the characteristic 
manifestations of penile diphthena at the same time his wife, child, and 
brother in law ^ ere suffering from the laryngeal form of the disease 
In 1935 the literature was again reviewed b\ Borovskj, who gathered 
a total of 19 cases includmg his owm Sixteen of these were in children 
and 3 m adults In the cases which did not supervene upon circum 
cision there had been some wfound or inflammation of the penile mucosa 
which provnded the nece&sarj interruption of its continuity 

Etiology With out increased knowledge of the transmission of 
diphthena, it is readily appreciable that an apparently healthy mohel 
might be a “earner” of the Klebs Loeffier bacillus That such may 
actually be the case would seem to be demonstrated bj Borovsky’s 
report, wherein 5 mfants circumased by the same viohel, developed 
penile diphthena within the regular incubation time followung the 
performance of the rite 

Symptoms and Diagnosis Suspicion of the diphtheroid nature of a 
lesion on the penis of a recently circumased infant, or an adult whose 
penis has suffered some erosion or traumatic mjurv , should be aroused 
by a history of contact with a diphtheritic patient 

The lesion manifests itself as an edematous area, usually on or near the 
glans, which quickly becomes necrotic and sloughing After 24 to 36 
hours the characteristic thin gray film, such as is seen m the throat of 
the untreated diphtheritic subject, will cover the affected area Pre 
vious to the appearance of this film the true nature of the infection wiH 
probably not be suspected, which is unfortunate inasmuch as the prompt 
administration of diphtheria antitoxin clears up the condition m a short 
time 

The diagnosis should be confirmed by culture of the organisms obtained 
bv swabbing the affected area 

The usual precautions to avoid dissemination of the infection should, of 
course, be rigorously observed 

Prognosis As the condition is seen chiefly in verj \oung infants, 
m whom resistance is at best low, the mortality is high, but when anti 
toxin is given promptly and courageously the chance of recovery is greatly 
improved 

Treatment The only treatment of any av ail is the prompt admmistra 
tion of diphthena antitoxin 

Queyrat s Erythroplasia 

An unusual ulcerous condition seen upon the penis is Queyrrat’s 
ulcer (erythroplasia) Formerly regarded as benign, it is now recognized 
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as potentially malignant from, its incqitioo and should be treated as 
such 

Etiology Its etiology is unknown but it apparentlj bears no rela 
tion to syphilis Although a luetic history has been obtained m some 
cases mthemajont^ the Wassermann reaction has been negative Fur 
thermore but a single case m a Negro has been reported (Irgang and 
Alexander) and as the inadence of syphilis is very high in the negro 
race this fact would seem to argue against a syTihiUtic ongin for Queyrat s 
ulcer 

Pathology On the penis, it makes its appearance as a single or 
multiple clearli defined ulcer surrounded b> an area of scaly angry 
looking dermatitis which may have been traumatized by scratching 
The borders of the ulcers are usually neither undermined nor hardened 
although the amount of trauma to which the ailected skin surface has 
been subjected has considerable influence upon the macroscopical ap- 
pearance 

Treatment Treatment is complete eradication which has been 
successfully accomplished m early cases bv means of the high frequency 
current Roentgen therapy and surgical excision have not given as 
satisfactory results as has electrocoagulation 

Page/ s Disease cf Uie Ghns Penis 

Though Paget s disease is customanly regarded as a lesion confined 
entirely to the nipple numerous extramammary cases have been re 
corded most of them mvolvmg the penis or scrotum The disease is 
potentially malignant and may go unrecognized until cancer is present 

Histoncal Sir James Paget made the observations which e\ entuated 
m the disease being assoaated with his name in 1S74 Probably the 
first extramammary case was that rqwrted by H Radchffe Crocker to 
the London Pathological Soacty in 1889 Crocker s patient was a man 
of 60 years A lesion somewhat eczematous m appearance but deeper 
and more sharply defined occupied the front and left side of the scrotum 
and the contiguous under surface of the penis The picture presented 
was of an oozing superfioally ulcerated easily bleeding surface with a 
well defined border and occasional pearly white islets Two nodules 
were situated close together on the left side of the raphe The ulcer had 
existed for about 6 months but the nodules had appeared only a short 
time before the patient came under observation As the manifestations 
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atf jngly suggested those o{ Paget’s disease, Crocker invited Sir Janies to 
examine the man Paget declared that the lesion was of the same nature 
as those he had observed on the nipple Histological examination of the 
nodules and affected skin, after surgical removal, showed caranomatous 
degeneration 

A number of similar cases were collected in 1910 bj Hartzell, of Phila 
delphia In discussing these reports, Hartzell remarks that Paget 
himself was aware that the disease imght manifest itself elsewhere than 
at the nipple, and had stated that he had seen such extramammary 
manifestation of the disease — a persistent rawness of the glans penis, 
resembling a prolonged balanitis, followed after more than a jear by 
cancer of the substance of the glans Hartzell also states that of the 18 
extramammary cases he had been able to find 9 were upon the external 
genitals or close to th'-m, and of these 5 were upon the glans penis 

Susman, in 1928, collected a total of 6 cases mvolvmg the penis and 3 
upon the scrotum 

An mteresting and more recent case (1931) involving the external 
genitals is that of Busman and Woodbume The patient, a 46-year old 
Negro, had upon his glans perns what the authors describe as a t>'pical 
lesion of Paget’s disease— a small, infiltrated, sharply margmated ulcer 
with an intensely red, finely granular, raw surface There was no finely, 
rolled border as in Bowen’s disease, superfiaal epithehomatosis, or other 
epithelioma The lesion ivas too sharply margmated and uniform 
throughout for an eczematous patdi Microscopically, the periphery 
of the lesion showed a characteristic picture of Paget’s disease, while the 
center showed an area of squamous cell carcinoma The writers regarded 
their case as being of especial interest in that it represented an interme- 
diate step m the process whereby the condition designated as Paget’s 
disease gradually alters to true caremoma They look upon Paget’s 
disease as a clinical entity that is potentially malignant and serves as a 
precursor of a mabgnant state 

Susman, howe\er, reporting an additional case in 1930, speaks of the 
striking similarity between Paget's disease and basal cell caranoma, 
evidentl> regardmg it as cimically malignant from the outset 

Diagnosis The diagnosis is made by microscopic examination of 
tissue from the diseased area, which will show the charactenstic Paget s 
cells if the disease is present 

Treatment Treatment is the same as for carcinoma of the pern® 
(p 303) 
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Elephanitasts of the Perns 

Elephantiasis of the penis and ccrotum is of two tj’pes (1) the^true 
tropical form due to infection with Ptlaria sanguinis homtnis 



Fig 43 Elephantiasis of ttie perns and scrotum (\fter mode! b> Baretta. CoUectonof 
Fean Sluseum of Udp tale St Louis Pans } 

(2) elephantiasis due to stasis of the penile and '^crotal h mphatics from 
other causes such as s%'philitic hvperplasia trauma hunphogranuloma 
% encreum or other mfections In both the hlanal and non filanal forms 
the lymphatic stasis results in imperfect absorption of inflammatorj 
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products, stimulating hypertrophy and induration of the skm and sub 
cutaneous tissues 

Elephantiasis of the penis is seen only m conjunction with a like pro 
cess in the scrotum (Fig 43) The scrotum maj , howe\er, be affected 
without involvement of the penis Watson reported a case in which the 
perns, though pressed upon by the huge scrotum, was entirely unaffected 
and coitus uninterfered with Frequently, both the scrotum and penis 
are intolved, necessitatmg extensive plastic procedures, using skin from 
other parts of the body to cover the denudation occasioned by surgical 
removal of the hypertrophied tissues The skin of the penis, being less 
distensible than that of the scrotum, fissures more easily, so that the 
later stages of untreated elephantiasis upon the penis are regularly 
characterized by extensive sinuses discharging foul smelling pus 

For an extended descnption of elephantiasis of the external genitals — 
both filanal and non filanal— the reader is referred to Elephantiasis of 
the Scrotum (p 424) 

Gangrene af the Pents 

Gangrene of the penis and of the scrotum are discussed together m the 
section on Diseases of the Scrotum ^ 419) 

Plastic Induration of the Pents {Peyronie s Disease) , 

Plastic mduration of the penis is not a rare disease, although it often 
remains unrecognized until its later stages It is characterized b> fibrous 
infiltration which begins m the septum between the corpora cavernosa m 
any part of the organ and later may extend into Buck’s fascia and the 
tumca albugmea on each side in uneven plaques The asymmetric dis- 
tribution of the fibrosis causes painful angulation or deformity of the 
erect penis, making coitus difficult or unjiossible 

The disease was first desenbed by de la Peyronie m 1743 Polkej 
found 549 undoubted cases in the literature in 1928, and many more 
hat's hcati added sistce 

Etiology The etiology is unknown The lack of agreement regarding 
the cause is attested by the variety of tenns used to describe the condi 
tioa chronic cavemositis, arcumsenbed fibrosis, plastic induration of 
the penis, indurated caiemositis, plastic induration of the corpora caver 
nosa, and many others 

Most of the earlier wnters bdieved the condition to be either a fibrosis 
of inflammatory ongin, or a general disease of the \ascular system, often 
but not always of syphilitic ongjn 
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Sachs collected records of a laige number of probable cases and from 
their ezammabon concluded that \eneral infection, and probably dia- 
betes and gout, might be of etiological significance, and that tra uma 
almost surely was. 

Zur \^erth and Scbeele thought the induration arose from Buck’s fascia 
and the adjacent area which is nch in elastic fibers The> bebeved that 
m older subjects the induration was a replacement of the elastic tissue bj 
fibrous tissue such as takes place in the walls of the blood v^sels during 
senescence, and that m > ounger men the degeneration of elastic tissue was 
due to the effects of repeated shght trauma undergone during coitus, 
chrome imtation, constitutional diathesis, or poisons (alcohol, tobacen) 
Rothschild also attnbuted the production of induration to the tension 
to which the penile sheaths are subjected during erection and coitus 
Wesson states that "mtemal trauma from prolonged iingratified sexual 
desires, or external trauma from lack of proper sexual cooperation are the 
direct causes The approaching menopause with the concomitant frigid 
ity of the consort is ptobabl> indirectly the pnnapal cause of induration ” 
Pathology The induration appears as one or more plagues, or as a 
deep nodule, or a cord, of cartilaginous and en bony consistent It 
originates, ordinarily, m the midline of the penis below the dorsal \essels, 
and involves Buck’s fasaa and the sheath of one or both corpora 
ca^ernosa, but rarel> in\ades the spongy tissue The indurated area 
may be quite thick, with \eT> irregular outlines 

MicroscopicaUj , the scar like tissue resembles keloids, with but few 
blood vessels and man> embryonic cells, from which dei elops the fibrous 
and osseous tissue Small \essels appear to be embedded m connecti\e 
tissue, and it is possible that the induration ma> ongmate in the sheaths 
of these smaller ^ essels 

True plastic indurations ha\c no tendeni^ to spontaneous disappear 
ance Suppuration, ulceration, and malignant degeneration of the 
fibrous tumors baie not been reported 

Symptoms and Diagnosis The lesion occurs usualK , but not alwa^*s 
after middle life Smee the onset is insidious and de\ elopment slow and 
for the most part painless, curvature of the perns on erection is likel> to 
be the first sign to call the patient’s attention to the disease If pain 
does occur, it is usuaCj dunng the initial stage, which ma\ last for \ ears 
As the fibrotic process progresses, the induration becomes fixed and the 
deformity of the penis marked, making coitus impossible Palpation 
in the later stages will reveal the bony lump 
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Noticeable defonmty m the flacad state is uncommon, the deviation 
occurnng only when the penis is erect The degree and direction of the 
curvature depend on the location, form, and extent of the fibrosis The 
angulation is most often upward and backward, less often laterally, and 
very rarely downward 

Differential Diagnosis Plastic induration is to be differentiated from 
the os penis described below and from syphilitic gummas, infiammatory 
and traumatic sclerosis, malignant tumors, and benign tumors such as 
fibroma, keloids, and chondroma, which are, however, very rare 
The absence of pain is the chief point in differential diagnosis Le- 
sions which might cause confusion, such as indurations of the urethral 
wall or of the corpus spongiosum, are so painful on manipulation that 
differentiation is relatively easy Fibromas steadily increase m sue, 
whereas plastic induration remams practically stationary for long periods, 
sometimes for years at a time Malignant neoplasms are pa.nless, but 
metastasis to the inguinal glands occurs so early that by the time the 
patient reaches the physician these glands are palpable Syphilitic 
gummas seldom appear on the penis, and the Wassermann test or a 
history of antecedent sj’philis wiU help m differentiation 
Prognosis The conition is a bafBmg one for both patient and 
physician ^Vhlle treatment has undoubtedly benefited some, m other 
cases all attempts at cure have proved futile The penile deformity 
in the later stages makes sexual relations impossible, and the psychic 
effect of this js far more distressing than the actual physical discomfort 
All too often the surgeon’s efforts to rebeve the patient, if unsuccessful, 
merely serve to increase his resentment, and frankness from the outset 
IS the wisest course Since the condition at best is a difficult one to 
handle and the outlook for restoration of function poor, even the most 
optimistic operator should be guarded m making his prognosis 
Treatment Surgery, the success of which depends upon the plas 
tic skill of the operator and the extent of the induration and the 
penile deformity, has proved curative in some cases In early cases, in 
which the induration is limited to the septum between the corpora caver 
nosa, Lowsley has had successful results m 6 cases by the surgical removal 
of the indurated area, repairing the breaks m Buck’s fascia with pads of 
fat (Operation for Peyronie’s Disease, p 358) 

Roentgen and radium therapy ha\e both been utilized iwthout con 
spicuous success, although a few cures have been reported from the former 
Electrolysis, diathermy , and other electrical treatments have proved of 
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no curalne \alue Injections of fibroljsin seem to have afforded im 
provement m some cases Injections of autogenous vacane made from 
the tissues when the condition follons granuloma inguinale, has been 
successfullj utilized bj Jose May of Monte\'ideQ The fact that the 
fibrotic process often remains stationar> for long periods makes it difficult 
to tell just how much permanent impro\ement has been effected bj any 
non surgical treatment 

Bone Formation tn the Perns (Os Fetus) 

Etiology Os penis is found — regularly or exceptionally — in certain 
mammals includmg the Primates but is not a natural condition m man 
m whom the penis normally consists entirely of soft tissue Pathologic 
ally formations resembling bone are found in the human penis though 
the condition is rare Vanous explanations of this phenomenon ha\e 
been offered some mvestigators claiming that the osseous structure is an 
acquired calcification and others an atavistic re\ersion 
Jacob\ in 1924 wrote of a so called fa«cia bone observed m the 
tunica albugmea Its origin is from calcareous deposits laid down 
between the fibers of the tunica fusion of the scattered deposits form 
mg a structure rescmhling bone in that it contains haversian canals and 
lamellae but plainU not bone because no osteoblasts or osteoclasts are 
demonstrable 

Ruth reviewing the available data m 1934 concluded that while the 
os penis of the lower orders of animals is osteoblastic and periosteal m 
origin and assumes a definite form and size for each species m the human 
penis anv such development must be considered abnormal bemg a pro 
gressivc development of a fibro metaplastic nature and never a prenatal 
growth or a normal developmental process of early life 

Symptoms and Diagnosis Pam on erection and difficult coitus or 
inability to copulate are the chief complaints 
Os penis IS to be differentiated from the chronic fibrosis (Pev rome s 
disease) described above and from fibrotic changes due to trauma or 
sy’philis 

Benign Tumors 

COVDYtOUA ACUMINATA 

Condylomata acuminata (venereal warts verrucae papillomas) are 
watt like excrescences on the skin of the external genitals They occur 
most commonly on the coronary sulcus or posienor edge of the glans 
less often upon the inner margm and » irface of the prepuce and occa 
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sionaIt> at the meatus or near the frenum The> are most frequent m 
the early vears of sexual activity, but nia> occur at an> age 
Etiology Cond) lomata acuminata arise from an undue proliferation 
of both epithelium and connective tissue, are papillarj m t>’pe and 
usuall} highly vascular The adjective ‘ venereal is distmctlj mislead 
mg, for though these growths are common}} found m those who have 
had gonorrhea or syphilis their primary cause is irritation of the skin 
or mucous membrane b} prolonged contact with inflammator} exudates 
Phimosis, a redundant prepuce and uncleanhness are predisposing 
factors Congenital predisposition may also plav some part 
Though there are records of these w arts being experimentallv produced 
m animals b} inoculation, proof that they are contagious is still wantmg 
Wile and Kingery found that a stenle filtrate of wart material injected 
subcutaneously produced localized hyperkeratosis dimcallv and patho 
logically identical with verruca vulgaris This led them to believe that 
mterpapiUary hypertrophy, inflammation, and marked keratosis occur 
as secondary traumatic manifestations, and while such localized keratosis 
may be due to trauma or the presence of foreign bodies, it is not improb 
able that these merely act as inciting factors providing a portal of entry 
for the infective agent 

Pathology Condylomata acuminata may be single, multiple, or 
conglomerate They assume various shapes according to their location, 
sometimes appearing m raspberry or ‘ cauhflow er shape and again as 
mere threads In certain locations as beneath the prepuce and on the 
glans the pressure of the surrounding structures may reduce them to 
flat plaque like shapes They are usually moist and attended by an 
irritating and offensive serous or mucoid discharge 

Treatment Ordinarily exasion or fulguration is necessary Clean 
liness keeping the area dry , and remov al of the cause of the irritation are 
important to prevent recurrence If there is phimosis or a redundant 
prepuce, circumcision should be done Occasionally lesions disappear 
with cleanliness and the use of an antiseptic dusting powder When 
allowed to remain filthy and untreated, ulceration and suppuration 
eventually take place, and it is probable that the area thus affected will 
be predisposed to malignancy 

CONDYLOSIA EATA 

Condyloma lata is the broad moist papular wart of secondary 
syphilis It occurs about the external genitals and anus The growths 
frequently coalesce and extend over a considerable area 

Diagnosis Since differentiation between the two t>Tes of condylo 
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loma of unknown ongm hich n»a\ , according to Euing, become acti\ el\ 
malignant m its later stages if the conditions are fa\ orable The disease 
seems to be prevalent onU in southern Europe, the cases seen in this 
countr> being regularlj in immigrants from that part of the norld 
Pathology The characteristic lesion begins with an inflammatory 
'pot, nhich becomes edematous and cvanotic and later develops mto a 
fiat infiltration or nodule These nodules are often of a blue color, due 
to hemoiihage They become painful the inflammation mcieases, and 
deep ulceration is not uncommon as a later manifestation, although at the 
outset the lesion is distinctly one of the skin surface 
The common site for the initial lesion is- the thigh, appearance on the 
penis being distinctly unusual Barnnger and Dean have reported 2 
cases recently , and a fen others are on record 
Prognosis and Treatment It is now commonly accepted that though 
this condition is at first infectious m nature, probably due to a specific 
agent as yet undiscovered, in advanced lesions we have to deal vnth a 
spindle cell sarcoma which offers the same grav e prognosis and requires 
the same treatment as any other penile sarcoma 

CAltClNOMA 

Carcinoma usually epithelial is a relativelv common neoplasm upon 
the penis, and is estimated as ronstituting about 2 to 5 per cent of all 
cancers of the skin in men Early in the history of medione we find 
descriptions of the lesion and of attempts to extirpate it and the litera 
ture available upon the subject is extensive 
Etiology The etiologv, as in other forms of carcinoma, is obscure 
Phimosis is undoubtediv an important predisposing factor In India, 
a marked difference in inadencc of penile carcinoma is found between 
Hindus, who do not practice circumci'iion and Mohammedans, who 
practice it as a religious nte and in whom carcinoma of the penis is prac 
tically never seen Of 792 cases of cancer occurring in a certam section 
of India, more than 10 per cent were caranomas of the penis all of which 
occurred in Hindus (Sutherland) In 100 cases reported by Barney in 
1907 and m 36 reported by Barnnger and Dean m 1923 not a single 
circumcised Jew w as found Jsumerous other writers hav c called atten 
tion to the apparent immumtv of the Jews from this disease, which sug 
gests that earh arcumcision undoubtediv has some influence against its 
development WTien as the icwilt of a prepuce difficult or impo'^sible 
to retract, there is added the irritation of retained inspissated smegma, 
the circumstances are ideal for the development of penile cancer 
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Trauma probably accounts for a certain percentage of cases 
Syphths IS probably an etiological factor in some cases, and instances 
of cancer of the penis de\ eloping on the site of a healed or imperfectly 
healed chancre have been noted by many writers Venereal warts may 
sometimes be the forerunners of cancer, and many agree that all papillary 
growths on the glans penis are potentially malignant Paget's disease 
and Quevrat’s ulcer may be precursors 

Y/m-VDidusch 

1<!30 


'*'*■*. 



Fig 44 Caranoma of the glans penis £arl> case 

Pathology The majority of penife carcinomas arise upon the gfans 
or in the coronal sulcus 

The tumor begms as a wart like excrescence or as an ulcer, which, 
in the presence of phimosis mav be overlooked until the disease has 
infiltrated to a considerable extent The neoplasm may be of either 
the papillary cauliflower like tvpe, mote likely to be found on the glans, 
Or the infiltrating mdurated ulcer type, w hich is commonly located in the 
corona The ulcerating type progresses more slowly than the exuberant 
type, but both soon display metastasis to the inguinal nodes 
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Histologicallj carcinoma of the penis is almost exclu«n el> a squamous 
cell \anet> 

The chance of arresting malignanc\ of the penis is greatlj lessened if 
metastasis to the inguinal nodes has occurred by the time the patient 
comes under treatment The majont> of the<5e affected nodes breaL 
doivn and become secondarily infected and death frequently results 

Wm P Dtdusch 

1930 



carcinoma 

Tig 45 Caxonoms of the penis pap Uao (>1)0 

I rom the effects of this secondary mfcction rather than of the primary 
I lahgnanci Death b> hemorrhage due to sloughing of the wall of an 
important blood vessel usualJv the femoral artery has occurred 
Diagnosis Early diagnosis is of the greatest importance DifEculty 
may be experience in differentiatmg between benign condv lomata acumi 
I ata and the papillary cauliflower hke form of carcinoma ^^^lene\e^ 
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there is doubt, a biopsy should be perfonned and the diagnosis confirmed 
by microscopic examination before radical Surgery is resorted to A 
dark-field examination may be necessarj' to rule out chancre in some 
cases of early epithelioma 

Prognosis. The prognosis depends on the stage at rvhich the lesion 
comes under treatment. Lesions that have infiltrated the cavernous 
tissues usually require partial or complete amputation of the penis 



Treatment. Urological opinion is dmded as to the best method^of 
managing carcinoma of the penis. The primarj’ tumor may be treated 
by (1) partial or complete amputation of the penis, with transplantation 
of the urethra into the perineum in the latter case (p 323), (2) evciston 
of the superficial portion of the tumor by cautery or high-frequency 
current (p 333), followed by implantation of radon seeds in the base; 
(3) irradiation alone Most urologists and radiotherapists prefer to 
remove the metastatic inguinal nodes by surgery’. The irradiation of 
penile carcinoma, and the respective merits of surgery’ and radium, are 
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discussed under Radium and Roentgen Ray Therapy of the Genito- 
Urmar> Tract (p 1734) 

WmPDiduach 1930 


broken down 
inquinal qiand 



Fic 47 Small caronoou of the penis nilb great ui\ot\enient of the inguinal glands 
The left group of glands has broLen down and presents a fungus like gronth in the grom 

LYMPHOGRANULOltATOSIS (hODGKIN’S DISEASE) OF THE PENIS 
The charactenstic dermal lesions of Ij-mphogranulomatosis (Hodgkin s 
disease) have 6een reported at feast once as having been o6ser\ ed upon 
the penis (Sharlit) and hat e doubtless been seen bj others but have gone 
unrecognized The condition is undoubted!} extremely rare, and is 
mentioned merely to encourage reports b\ others, to the end that the 
recognition of the condition in cbnical practice ma} be facilitated 
Etiology As Tsith most malignant conditions, the prease etiology 
of Hodgkin’s disease is unknown 
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Pathology and Symptoms Its initial manifestation is usually the 
enlargement of a chain of Kmiph nodes, so that when the penis is the site 
of the in\ asion the inguinal nodes become palpable In most cases of 
Hodgkin’s disease there is also a skm eruption resembling eczema and 
usuallj mistaken for it At about the same time enlargement of the 
liver and spleen may be determined on palpation In practice however, 
patients seldom come under observation until the condition is far 
advanced Secondary anemia regufarK supervenes and may be so 
evident as to center attention upon this feature and delaj the recogni 
tion of the lymphogranulomatosis 

In the case reported, the penile lesion took the form of a patchy ex 
foliation upon the mucous lining of the prepuce 

Diagnosis If clinical evidence of Hodgkin’s disease elsewhere m the 
bodj IS revealed bj such an examination^ the diagnosis of the penile 
lesion will be comparatively simple, otherwise, the nature of the lesion 
may be recognized only after microscopic examination of an excised 
lymph node 

Prognosis and Treatment The prognosis of Hodgkin’s disease is uni 
formlj poor, and the treatment unsatisfactory Life has been pro 
longed by the use of physiotherapeutic agents Deep x ray therapy 
seems to have given the most encouraging results and should be tried m 
suitable cases 


Priapism 

True priapism is prolonged and persistent erection of the penis un 
accompanied by sexual desire It is usually, but not invariably, painful, 
relativeh infrequent, and is to be distinguished from the transitory 
and recurrent nocturnal erections which are common in mflammatorj 
conditions of the urogenital tract and m certain nervous affections 
Transitorj priapism usualK subsides with improvement in the local 
moibAv:w, though that £>J oenovs is sameixioea resjsi-aut 

to treatment and may recur for jears True priapism on the other 
hand, does not respond to medication and subsides spontaneously, 
usually very gradually 

A lengthy studv of priapism m all its aspects v\ as published by Oscar 
Scheuer m 1911, and in 1914 Hinman collected 170 cases from the 
literature and added 2 of his own Smee then, numerous additional 
cases hav e been reported, but little that is new has been added to our 
knowledge of the etiologj and pathology 
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Etiology. The mechanism upon nhtch erection of the penis depends 
IS a complex phenomenon of combined nerv ous, circulatorj , and muscular 
factors A \anet\ of conditions mav alter their normal functioning 
m such a aj as to produce priapism 

Pnapism maj be either ncrsous or mechanical, or a combination of 
both TTiere are a number of nerve lesions and conditions of nervous 
imbalance which maj produce this painful condition Among the local 
mechanical causes maj be mentioned thrombosis, hemorrhage and 
hematuna tumors encroaching on the nerve-endings, inflammatorj 
swellings and edema Sometimes no cause can be found and the phjsi 
cian IS compelled to fall back on the terra “idiopathic ’’ Leukemiais now 
believed to be the cause of man> of these so called idiopathic cases 
Pnapism may be due to local causes, such as trauma and external 
irritations, or it may depend upon a general systemic condition, such as 
syphilis and leukemia Local causes are, as a rule, mechanical m nature, 
while systemic causes are more likely to be of nervous influence The 
mechanical cases are greatly in the majonty, for in most instances where 
operation has been undertaken thrombosis of the blood vessels, or other 
cause of venous congestion and obstruction, has been found The fact 
that in many instances the corpora cavernosa alone were involved would 
favor the theorv of venous thrombosis as a leading cause of pathological 
erections 

Pnapism then cannot be regarded as a disease ^er sc It is, rather, a 
symptom of some underlying pathological state, although frequently 
It has proved impossible to postulate the underlying cause 

Pnapism Due lo Keoplasttc Groulhs Alhough the earlier literature 
on pnapism mentions the possibility of persistent non-crotic erection 
being due to neoplastic growths, their occurrence w ould 'eem to be dim 
cally mo<=t unusual Of the 170 causes of pnapism collected by Hinman 
none w as due to this etiological factor Sev eral cases have been reported 
ID recent literature however, so that this possibility should be kept m 
mind by any physician faced with the management of this perplexing 
problem 

In Frontz and Alyea’s case the patient had previously undergone 
cystoscopy during investigation of a pamless hematuna Immediately 
following the instrumentation the penis became erect and persisted in a 
state of painful semi-erection for 4 months Under a diagnosis of 
instrumental trauma both corpora were incised and thick, gnimous black 
blood expressed Necrosis of the operative incision setting in on the 
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fourth day, amputation of the corpora was done, but the patient died 
17 da>s after operation At autopsy, it was found that each corpus 
was represented by two solid cylindrical tumor masses which had com 
pletel} replaced the spongy tissue Extensive metastases were scattered 
throughout the body No su^iaon of malignancy had been entertained 
during life 

A somewhat similar case — of sarcoma m a child — was reported by 
Cowie in 1920 

Leukemic Priapism That pnapism sometimes occurs in patients 
suffering from leukemia is an observation that has been recorded at 
scattered mten,als in medical publications for the past half century 
The definite connection was not established, however, until the last 
decade 

There is nothing characteristic about the persistent erection seen in 
the leukemic patient If the bfood condition is not suspected the case 
will doubtless be classed as of nenous ongm It should however, be 
grouped with those of mechanical cause As pnapism is seen only in 
leukemia of the myelogenous type, the mechanism is probably that of 
thrombosis, by reason of an excess of myelocytes crowding the corpora 
cavernosa Achard (1930) found records of about 50 cases m literature 
wherein pnapism was the first sign of the myelogenous leukemia, and 
examination of the blood revealed the true state of affairs 

Leukemic pnapism yields to treatment by puncture or masion in the 
same degree as uhen the persistent erection is dependent upon other 
mechanical causes Treatment of the blood condition is, of course in 
dicated, but we have found no reports of recurrent pnapism due to 
inabilit} to check the increase of myelocytes in the blood stream Blood 
examination should be made at once in any case of pnapism the reason 
for which IS not quicUy apparent 

Symptoms and Diagnosis Though pnapism may occur m infants 
and m aged men as a rule it is seen in adults in the full \agor of life 
Hinman’s series included a newborn infant, the cause of the pnapism 
being congenital syphilis. His oldest patient was 75 years 

Most patients have more or less pam, which may sometimes be intense 
Urinary symptoms vary, but there is bkely to be frequency and difficulty 
of urination There mayaUo be complete retention, necessitating cathe- 
terization, which may have to be done under anesthesia In most cases 
of true pnapism, particularly where the cause is mechanical, erection is 
confined to the corpora cavernosa In transitory erections, the entire 
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organ is usuallj invohed Perhaps the chief sj’mptom is the mental 
anguish these patients undergo 

It IS important for purpo*es of treatment that the underlying cause 
be determined This is frequently difficult and sometimes impossible 
The history should be of assistance, the factor of ner\ous influence being 
often exhibited only in this way Trauma, e\en if it be very slight, 
may haveset up lhrombo«is, and efforts should therefore be made toehat 
any history of acadental injury Palpation will sometimes reveal the 
presence of a hematoma If there have been previous transitory erec 
tiODs, the inference is that some mechanical factor is at w ork In any 
event complete examination of the urogenital tract is imperative for 
even if a definite mechanical cause is established, it maybe dependent 
upon an inflammatory focus 

If nothing IS found amiss in the urogenital tract, a neurological in 
vestigation may be indicated Spma!<ord lesions sometimes are first 
manifested by persistent erection Serological tests should be performed 
and syphibs of the brain or spinal cord ruled out before any radical treat 
ment is undertaken The blood should also be examined for e^^dence 
of leukemia Several authors have connnccted priapism with the exist 
ence of nasal poly’pi and in view of the similarity of the tissue structure 
of the nose and the penis and the generally accepted relationship be 
tween the nervous mechanisms of these two structures such a theory is 
not unreasonable Scientific proof, however is still lacking 

Prognosis The prognosis is good ^^'he^ the erection does not sub 
side spontaneously or under the persuasions of local treatment, inasion 
or aspiration of the corpora is regularly followed by collapse of the erec 
tion Transitory erections due to mechanical causes subside with re 
moval of the irntative stimulus Chrome recurrent erections due to 
psychic causes are frequently very stubborn 

Treatment The treatment vanes and is dependent upon the etiology 
Some patients get well spontaneously If the underlying cause is knoivn 
treatment is of course directed toward its removal Transitory or 
persistent erections dependent upon a focus of imtation in the urogenital 
tract usually subside with improvement in the local condition Jservous 
pnapi'm should have thorough general treatment before operation is 
resorted to If the cause be a disturbance in innervation theoretically 
at least, division of the involved nerves might dispose of the erection 
\\e have never done this however, nor do we know of anyone who has 

If the underlying cause cannot be determined or if — as in some diseases 
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of the central nervous system — no other means of relief are available, 
operative measures may be tried Inasion of one or both of the corpora 
cavernosa, with expression of thrombosed blood, has proved most ef 
fectual in our hands in the few cases where surgical interference became 
imperative The incision t should be earned well into the spongy tissue, 
carefully avoiding the artery traversing each coipus and adequate drain 
age should be provnded when the wound is closed Grumous blood 
should be removed, and if there is any suspicion of malignancy the 
removed matenal should be subjected to microscopic examination 
Incision of the corpora is the simplest and most effectiv e form of treat 
ment of mechanical pnapism irrespective of its etiology It is usually 
followed by prompt relief and does not destroy the power of erection 
Recurrence of pnapism may, however, take place, requmng repetition 
of the operation 

Aspiration of the engorged corpora, instead of incision, is sometimes 
done 

Pnputial Calculi 

Primary preputial calculi are relatively uncommon (90 cases up to 
1935, Ingraham), and form only m the presence of an abnormally tight 
prepuce They are probably encountered even less frequently today 
than in the past, owing to the greater appreciation of the dangers of 
phimosis and the more frequent performance of circumcision 

A case of preputial stone was discovered by Lowsley m 1917 m a man 
who was being examined for the draft dunng the World War, and the 
stones successfully removed 

Etiology Stagnation of unne, plus phimosis is probably the chief 
etiological factor in the formation of these stones Solidified smegma 
may be the basis of some The extreme narrowness of the preputial 
opening permits the stones to form, and the pressure induced by retarda 
tion of unne stretches the preputial sac, allowing the depositing and 
cetentuiti. at uxvaaty saJlts. and stcoigrcuL, sa that a vicmiLS cicda ts set ujp 
which can be interrupted only by exasion of the tight prepuce 

Pathology In perusing the literature, one is astonished to find that 
as many as 2 000 small stones have been removed from such a sac 
F D Thomas (1930) regarded his 208 as a record, being evidently un 
aware of Ingraham’s report, less than a year earlier, of the removal of 
1,072 from a 30 year old Negro of Philadelphia As the concretions are 
palpable as soon as they attain any appreciable size, and are so located 
that the patient must feel them every time he unnates, it is difficult to 
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understand how even the roost umntelligent indmdual could permit the 
formation of a mass of such unbebevable size before seeking relief 
Severe damage from retention and back pressure sometimes results 
before the urinary difficulties compel the patient to <H?ek rehef Single 
stones as large as a hen’s egg, and quite capable of inducing pressure 
necrosis, have been reported Dilatation of the antenor urethra and 
trabeculation of the bladder mucosa not infrequentl) result, and in 
protracted cases there may be hydro ureter Infection of the entire 
unnary tract has occasional!) been encountered, even the kidne>’s suffer- 
ing from the ascending infection Traumatization of the surrounding 
tissues by the stones may cause a malignant growth at least one such 
instance having been reported 

Diagnosis The diagnosis is generally made without difficult), as 
the gntt) feel of the concretions indicates at once the true nature of the 
mass Confusion with an extraneous body may be possible, but as ar 
cumcision is in an) event the onl) remed), determination of the prease 
nature of the mass before removal is not of great importance Occa 
sionally, however, there may be difficulty in differentiating it from 
caranoma of the glans 

Treatment Circumasion, and removal of the stones, affords imme 
diate relief but will not, of course, halt an extensive infection or a mahg 
nant grow th already initiated 

ImpoloKt 

Impotence signifies inability of the male properl) to perform the sexual 
act It ma) vary m degree from premature ejaculation of the seminal 
fluid to complete absence of erection The mechanism of copulation 
requires a complex coordination of the nervous, vascular and muscular 
s) stems This has been described in the section on Physiolog) (p 241 ) 
Etiology Impotence may be organic or functional 
Organic tvtpoknce may be due to a variety of causes Coitus may be 
rendered mechanically impossible by some physical deformit), either 
congenital or acquired, such as pronounced hypospadias or epispadias 
with a small or deformetf penis, pfastic, 8)^161^110, or traumatic mdura 
tion of the penis, absent concealed, or rudimentary penis, traumatic or 
mflammatoiy lesions of the perineum, resultmg in extensive scar tissue 
elephantiasis of the genitals, tumors, h)drocele, varicocele marked 
phimosis, and hernial swellings It ma) be dependent upon certain 
pathological changes in the urethra or its adnexa, such as v erumontamtis, 
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postenor urcthntis, polyps, or irritative additions due to masturbation, 
coitus interruptus, or exceS5i%e intercourse It may also be due to 
organic disease of the nervous sj^tem, general paresis, endocrine defi 
aenaes, lack of tone of the penile muscles, or old age A temporary 
organic impotence may result from excessive use of alcohol, tobacco, 
or drugs 

In functional impotence the loss of potency is due not to lesion of the 
genitalia, urethra, or nervous system, but to neurotic and psychoneurotic 
factors Sometimes it is merely an attitude of mmd It may arise 
from nervous exatement, timidity, lack of confidence, indifference to 
ward the sexual partner, or sexual perversion It may be due to excessive 
sexual excitation or to a general neurasthema caused by severe and pro 
longed mental strain, the impotence being but one symptom Sexual 
disturbances are both the cause and cflfect of mental disturbance, result- 
ing m a VICIOUS circle that presents a perplexing and difficult problem 

Diagnosis It is important for puiposes of treatment to differentiate 
between the types of impotence and to ascertain if possible, the exact 
cause of the condition Impotence, being a symptom of some condition 
that may be either physical or psychical, frequently requires complete 
physical and psychical examination in order to determine the cause 
The history, including an account of the sexual habits, the usual physical 
examination of the external genitalia and rectum, and examination of 
the urine will ordinarily serve to indicate whether the impotence is 
dependent upon orgamc or psychical factors Urethroscopy will reveal 
any lesions of the verumontanum and posterior urethra 

Prognosis The curable cases are largely psychical There are cer 
tain persons, however, whose impotence is due to traumatism, over 
stretched muscles or other organic factors, who are relieved in a great 
many cases by the plastic operation of Lowsley These cases must be 
skilfully selected and handled The prognosis is bad, and treatment 
of little use, w hen the impotence is dependent upon organic cerebrospinal 
lesions 

Treatment Treatment maj be divided into general and local 
General measures are chiefly medical and psychotherapeutic, local 
measures, primarily surgical 

Where the impotence is dependent upon some organic lesion of the 
genitalia or urethra, treatment is local, and consists in correction, so far 
as possible, of the deformity , infection, drug habit, alcoholism, or other 
condition causing it 
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The xise of gonadotropic hormones m the treatment of impotence is 
still m Its infancv, but studies to date indicate the hopeful possibilities of 
this new field For a number of } ears ne have been using subcutaneous 
injections of an especially prepared alcohol extract of gonads, adrenal and 
pituitarv , in an attempt to boost the internal secretions of the patient — 
with man} favorable responses 

In certain cases of organic impotence, such as those due to traumatic 
or inflammatorj lesions of the perineum lack of muscle tone, or ad 
\ancing age, we have had considerable success with the plastic operation 
reixunmended bv Ixiwsle} and de«cnbed on page 350 
Impotence due to a purelj functional neurosis, and not to disease or 
deformitj, is a neurological rather than a urological problem The 
psjchic cause should be ascertained erroneous impressions corrected, 
and the patient s fears removed and his confidence restored if possible 
The general health should be built up Sexual intercourse, and an> 
thmg— phj sical or mental— that stimulates the sexual appetite, should 
be interdicted so as to give the exhausted nerve centers a chance to 
renew themselves The u<e of diatherm> and h>drolherap> is advi«ed 
by some, but whether these are actuall} beneficial of themselves or 
merel) help to change the patients ps>chic outlook, is problematical 
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OPERATIVE TREATMENT OF THE PENIS 

Operations upon the penis, though not numerous m t>pe, include some 
of the most important of genito unnar> procedures Circumcision a 
relativeh trivial procedure, has, ne\ertheless, such far reaching influence 
upon the sexual and urinar> historv of the male that it ma> properh 
be ranked as a major operation Amputation of the penis, entailing 
impotence and extended psjchic as well as physical effects is an inter 
vention undertaken onl) under the most compellmg circumstances 
Between the«et^o, and comprising the majorit\ of penile operations are 
the plastic procedures for the repair of penile injuries and for the cor 
rectioQ of such distressing conditions as epispadias, hipospadias, and 
impotence These require the utmost in surgical mgenuit) and skill 

Anesthtsta 

Most surger> upon the penis is earned out under local or regional 
anesthesia In the majoritj of urological clinics the use of a general 
anesthetic e\en for the more extensne procedures, is becoming increas- 
mgh less common It has been found that practically all surgen upon 
this organ can be satisfactonlv performed under local infiltration anes- 
thesia (using no^ ocame, 1 per cent), spmal, or sacral anesthesia In 
traxenous anesthesia, vnth pentothal sodium is \er> satisfactorj for a 
short mmor procedure For children, general anesthesia is preferable, 
both for circumcision and for the lengthier plastic procedures for hypos- 
padias and epispadias 

The various methods are discussed in the chapter on Anesthesia in 
Urolog> (p 190) 

Preparalttm pf Operative Vield 

W e hav e found a 10 per cent solution of tincture of merthiolate and 
tincture of zephiran, to be excellent skin antiseptics The area is first 
thoroughly cleansed vMth green soap and water, followed by spongmg 
v\ith alcohol, 70 per cent The merthiolate or zephiran is then applied 
318 
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Cvcumcision 

Anesthesia A light general anesthetic is usually preferable for chil 
dten For adults, some surgeons prefer nerve block, but we feel that 
the ordinary infiltration anesthesia is sufficient for this procedure 
Sterdization of the Field The area is washed with green soap and 
water and the skin disinfected bj the usual method, retracting the pre- 
puce as much as possible so as to cleanse the underlying portions of the 
glans If the prepuce is so light that this is impossible, cleansing may 
sometimes be accomplished by injectmg irngating fluid beneath the 
prepuce 

Technic of Circumcision The following is the method of circumcision 
used m the authors' clinic, the technic bemg varied m some of its details 
according to the judgment of the operator 
After the usual surgical cleansing and anesthetization, a clamp or 
tourniquet is placed about the base of the penis to control excessive 
bleeding Under suitable aseptic precautions, the prepuceis retracted 
until the preputial orifice is tensely stretched Thetip of theprepuce is 
grasped with two or three Allis clamps, and a grooved director inserted 
between the prepuce and the glans penis With a pair of sharp scissors, 
a median inasion is made from the point of insertion of the director down 
ward to about 1 cm from the coronary sulcus Cutting at right angles 
from this initial incision, the prepuce is excised except on the postenor 
surface where a V shaped section is retained The constriction at the 
base of the penis is now loosened and clamps applied to any bleedmg 
^essels with plain catgut ligatures if necessary 
Kirwm avoids cutting through the frenum Lowslej, on the other 
hand, severs the frenum but reconstructs it with great care, usually em 
pIo>ing three sutures Both operators approximate the edges of the 
wound very completelj with plain catgut, Lowslej placmg one suture 
at the tip of the V shaped section of the prepuce left on the under sur 
Sace (which J5 canned through theXreDum’s tip and is not removed) and 
a second and third suture on either side (Fig 48) 

Dressings Though manj surgeons do not dress a circumasion wound, 
with the exception of anointing the suture Ime with stenie vaseline, we 
prefer a stenie gauze dressing 

For his adult patients, Kirwm utilizes a bandage of stenie vaseline 
gauze which is placed about the shaft of the penis and held m place by 
strips of adhesive (Fig 49) Sometimes an antiseptic ointment con 
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Fig 48 Circumosjon (Lesley’s method) (1) Dorsal sht. (2) Inn^ing the frenum 
with accompanjijig prepuce (3) Eaosing the eicess prepuce lea\mg a cufi of tissue at 
the sulcus (4) App!>iDg the doreal «utiiTe (a) Recoaslructing the frenum. (6) Suture 
of the cut edges completed dorsal %^e» (/) ^Mltfal \jew 


taming jellotv iodide of mercur> (2 per cent) is used The patient is 
pros ided tsnth a glass tube and instructed hott to pass his unne through 
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the tube so that none come m contact with the adhesive plaster 
The dressing is thus kept dry, and, whenever possible, is left in place 


Wm P DidL-acVi 
3 1^31 



Tig 49 Circumcision (Kirejns method) or <^ration for removal of venereal warts 
(1) \eRereal warts along the under surface of the frenum (2) Dorsal sht (3) Excising 
the excess prepuce (nith the uarts in thiscase) (4) Inserting sUy sutures wbicfa are left 
long to hold the vaseline gauze in place Suture of cut edges completed (6 to 9) 
The ends of the sutures are tied around the vasebne gauze which is covered by addiUonal 
gauze held in place by adhesive tape (10) Glass tube through nh ch the patient voids to 
present soiling the dressing 


until healing is complete — usually 6 or 7 da) s This method cannot, of 
course, be followed with infants, but is rxjcommended when the patient 
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IS able to cooperate, as it practicallj insures the wound against infection 
if the dressing is properlj adjusted in the first place 

In verj joung babies, v,here the cut surface is in constant contact 
with the 11 et napkin, the practice of using no sutures w hatei er, but merely 
applying sterile \aseline to the hne of excision, is undoubtedly the best 
method If sutures are used, sterile gauze may be laid over the suture 
Ime to keep it from contact inth the clothing Proper hemostasis vnU 
usually prev ent hemorrhage and hematoma formation Occasionally a 
young child may prove to be a “bleeder” In these circumstances it 
may be difficult to effect proper hemostasis and a hematoma may form 
between the skin and mucous membrane of the sutured margin of suffi 
cient size to break dowm the stitches This complication though rare, 
IS of serious import when it does occur, as the nound must be re-opened 
so that the bleeding vessels can be hgated This may' result in delayed 
healing by granulation or even in necrosis and sloughing of the wound 
edges It is a wise precaution, therefore, to ascertain if there is a history 
of hemophilia in the immediate family of the patient 

PostoperahTe Care The postoperative care is unportant though 
relaUv ely sunple The parts must be kept dr> and clean The adult 
patient must be kept off his feet for several days, if possible, and should 
be mstructed hov. to keep his dressing from becoming soiled In the 
nw? of infants, it is incumbent on the nurse m charge to exercise speoal 
care to prevent mfection and an antiseptic dusting povrder or sterile 
vaseline should be freely used 

Cautery Circumcision m Adults In phimosis complicatmg chancroid 
or chancre, when venereal vsarts are present, or m any condition where 
there is an assoaated, infectious balanitis, it may sometimes be advisable 
to perform circumcision by the high frequency cutting current This 
method offers several advantages m the prevention of spread of the in 
fection 

In this procedure, the prepuce is cut away with the electrode knife, 
bemg careful to remove all the mvolv’ed tissue, although to do this may 
mean that the prepuce is cut rather shorter than is sanctioned by the best 
si’jgora j pratUce JJ asy uiceraijye tissue jemains aStci the prepuce has 
been remov ed, it should be thoroughly cauterized Sutures usually hav e 
to be omitted because of the high degree of infection presented by the«e 
cases, but if this is not too great, one stitch may be set at the frenum, 
another on the dorsum and two at the sides If there is a bleeder on 
the frenum, it is best to catch this bleeder w itb the hemostat 
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A wet dressing saturated with any of the ordinary antiseptic lotions 
should be kept on the entire cauterized area for several days. The 
patient should be hospitalized for this. An ice-bag is placed on the 
scrotum and penis, care being taken that the bag is well covered and does 
not cover the glans 

Sedatives are given to prevent erections. One that Kinv in prefers is 
as follows: 

Sodium bromide , 2 drachms 

Chloral hydrate 4 drachms 

Simple syrup 1 Jounces 

Aq dest ad 3 ounces 

This is to be administered every 2 to 3 hours, 1 teaspoonful diluted in a 
wne-glass of water. The substitution of the simple syrup for the elixir 
is advised because alcohol and chloral hydrate have a very depressing 
effect, in some cases acting like knock-out drops 

Surgical Trealment of Penile Carcinoma 
AilPUTATION OF THE PENIS AND EXTIRPATION OF THE IVMPH NODES 

The surgical treatment of carcinoma of the penis consists in partial or 
complete amputation of the penis with extirpation of the lymph nodes 
draining the penile area The older practice of merely excising the ap- 
parently diseased tissue, in cases where the lesion is limited to a sm^l 
area, has been practically abandoned 

Carcinoma of the penis is discussed on page 300, and the value of 
radium, or radium and surgery combined, in the treatment of penile 
malignancy is considered under Radium and Roentgen-Ray Therapy 
of the Genito-Urinary Tract (p 1734). 

The Lymphatics Involved. The lymphatic system of the penis has 
been described in the section on Anatomy (p 229), but in view of its 
importance in the surgical treatment of malignancy it may be well to 
repeat briefly here 

There is a superficial and a deep lympluitic network. The superfidal 
lymph channels drain the skin and subcutaneous tissue of the penis and 
pass into the superficial inguinal nodes, usually 18 to 20 in number, lydng 
in Scarpa’s triangle below Poupart’s ligament and embedded in the 
superfidal fascia. These consist of a higher and a lower group, the 
upper group Ipng about parallel to Poupart’s ligament and the lower 
forming a vertical chain on each dde of the opening of the saphenous 
vein. In the region of the cribriform fascia the upper group merges 
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With the deep inguinal nodes or the deep femoral group lying beneath 
the fasaa lata The highest of these nodes is found in the crural canal 




Fk so Rsdtcal cpcctti^ Icr pensie caraaQOu Begtoa ng d^ssedaa d the cat's} cd 
losuinal 1> mph nodes 

and frequently projects into the peJ\js corning in contact wath that part 
of the external iliac group known as the internal retrocrural node 
The deep netvi ork draining the glans perns and the corpora ca\ ernosa 
empties into the deep inguinal glands which in turn anastomose with the 
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external iliac group of the pelvis Some of the vessels of the urethra also 
dram into the deep inguinal nodes Others empty into the internal 



Spermatic 

cord 



Fic 51 Radical operation for penile caranoma. Completing dissection of the mguinal 
I>lDph nodes 

chain of the external diacs or, passing oier the symph}$ts pubis between 
the recti muscles, reach the external iliac group bj a direct route \ few 
terminate in the internal retrocrur^ node 
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Since the glans is the most frequent Mte of penile malignancy, it is of 
the greatest importance that the deep femoral and iliac nodes be extir- 
pated as well as the inguinal nodes It is also important to remember 




that although the Ij-mphatic drainage of the penis is primarily inguinal, 
the pehnc nodes may be invaded directly, without involvement of the 
inguinal nodes, due to the direct communication of the lymphatics of the 
deep urethral and dorsal vein with the iliac vessels 



OPERATIVE TREATMENT OF THE PENIS 


327 


Preparation of Operative Field. Infection is the complication most 
to be feared in this extensive procedure, and disinfection of the operative 
field must therefore be unusually thorough Not only must the penis, 
scrotum, perineum, and both inguinal regions be shax ed and sterilized. 



Fic 53 Radical operation for penile carcinoma TI>e scrotum is retracted laterally, 
and the entire penis and the urethra do>sn to its membranous portion are dissected free, the 
crus penis being cut across and the arteries and veitis bed o9 


but the lower quadrants of the abdomen and the upper part of the thighs 
must also be prepared A finnly fastened antiseptic dressing fully en- 
veloping the penis should be placed over the entire operative area some 
time before the intervention is to take place 
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Technic of Operation Amputation may be complete or partial, ac- 
cording to the extent of the lesion In extensive growths, complete 
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amputation of the penis with transplantation of the urethra into the 
penneum is advisable Occasionally, ezasion ma> be at the suspensory 
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V/m PBiduacK I'lS? 

Ftc 56 Radical operation for penile carcinoma (1) Closure of the wound a* viewed 
from the perineum showing the transplanted urethra in position the drain placed and the 
scrotum being sutured (2) Qosureasvieiiedfromabove 
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ligament When it is possible to do so with safetj, it is desirable to 
leave the deep corpora ca\ernosa and the bulb, as this may enable the 
patient to remain potent 



Fig 57 Radical operation for penile caranoma Showing the result following excision 
of carcinoma of the penis and inguinal lynph nodes (1) Scars in the groin and at the top 
of the scrotum (2) TTie urethral opemng m the perineum 

Some surgeons prefer to amputate the penis and extirpate the glands 
in separate operations 

Complete Amputation An inasion is made on each side over the 
enlarged glands These are dissected out en masse, the bleeding vessels 
being tied as they are approached, starting from above dorvnward A 
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arcular incision is made around the base of the penis and extended 
through the median raphe The scrotum is retracted laterallj , and the 
entire penis and urethra donn to the membranous portion is dissected 
free, the crus penis being cut across and the arteries and xeins tied off 

The urethra is then tran<:planted through a stab wound in the pen 
neum just under the scrotum and fixed in the sUn m such a ua> that 
there is at least 1 5 cm of the urethra extending bejond the skin 
Experience has taught that if this is not done there is hkelj to be stneture 
of the urethra 

The neuly formed urethra is fixed m position bj stlL sutures The 
entire area is do'^d, filling in the dead space as well as possible nith 
drainage — Penrose drams being inserted in both incisions m the groin 
and in the midpenneal line 

Partial Atnpulalwn The abdominal incision is crescentic, the tips 
of the horns being at the antero superior iliac spine of each side and the 
lowest point of the cur\e about 2 cm above the root of the penis Two 
longitudinal incisions are made upon the dorsum of the penis, extending 
from the line of amputation below to the curved abdominal inciMon 
aboxe Enough sUn for plastic reconstruction of the corpora is under 
mined and retained 

\fter raising the skin, the l>'mph channels and nodes, with the attached 
fat, are freed b) blunt dissection The cords should be freed xsnth par 
ticular care as involved nodes are frequentl> found along their course 
The dissection must be earned up as high as the top of the scrotum and 
well into that structure, while below it should extend well bejond the 
nodes m the region of the femoral vessels The object is to free the entue 
IjTnphatic s> stem of the region so that it maj be remov ed with the penis 
as a single mass and dissemination of the cancer cells thereby avoided 
It IS highl> important that the entire area of malignancj (actual and 
potential) be removed Such wide dissection involves destruction of 
the superficial epigastric veins and of the saphenous vein The cnbri 
form fascia must be incised and the deepest King femoral I>inph nodes 
freed completelj from both arterj and vein Deep in the pubic tissue 
the Ijinph nodes and attached fat must be dis-^cted out as far as the 
root of the penis 

The suspensorj ligament is next divided Dissection is continued 
down the "haft from the root of the penis to the point of separation of 
the corpora cavernosa The corpora are "evered transverselj at the 
level of the s>inphv'sis, a tourniquet having first been placed about the 
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penile shaft to obviate hemorrhage Both arteries and veins should be 
clamped and tied as the dissection proceeds The urethra is freed for 
at least 2 cm beyond the point where the corpora are to be amputated 
It is then severed transversely, making sure that the point of severance 
is not less than 2 cm beyond the limit of potential malignancy This 
completes the dissection, so that it should now be possible to lift out in 
one section not only the amputated penis but also its entire lymphatic 
connections If proper attention has been given to the establishing of 
hemostasis, hemorrhage should give little trouble 
The wound is dosed by approximating the sheaths of both corpora 
cavernosa, which draws them tc^ether so that they may be secured in 
position by interrupted sutures of chromic catgut The dangers of stric 
ture of the new urethral meatus must be kept in mmd when establishing 
it Transverse severance of the termination mil help to prevent this 
Removal of Scrotal Contents Authorities differ as to the wisdom of 
removing the scrotal contents at the same operation In our opinion, 
this IS not often necessary and is certainly never desirable unless the 
malignant process is very extensive Even then the patient's chances 
of life are much lessened and the psychic effect of emasculation is so bad 
that it would seem unwise to remove the testicles Although most 
subjects of penile carcinoma are beyond the period of sexual activity, 
the hormones secreted by the testicles are still necessary for proper 
metabolism, and their removal may profoundly disturb the body 
mechanism 

Postoperative Care The postoperative care does not differ materially 
from that following any extensive abdominal incision As the wound is 
entirely extraperitoneal, many of the dangers of abdominal surgery are 
eliminated A self retaining catheter is left m the bladder for a few day s, 
until function of the shortened urethra has been established The pa 
tient is ordinarily able to urinate normally withm a few days, or as soon 
as healing of the edges of the amputated urethra has taken place 

ELECTKOSURGICAL TREATMENT OF PENILE MALIGNANCY 
Though electrocauterization has been employed m the treatment of 
malignancy for many years with more or less satisfaction, few surgeons 
have made use of it in the treatment of malignant neoplasm of the penis, 
if one may judge from the literature When it is employed, it is usually 
only for small or moderate sized lesions with slight m&ltration The 
papillary portion of the tumor is destroyed by fulguration and radon 
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seeds implanted in the base of the tumor (Radium and Roentgen Ray 
Therapy of the Genito-Unnary Tract, p 1734) 

In far advanced cases, where cure is impossible, diathermj offers a 
means of remo\ mg the foul, fungating mass wnthout danger of disseminat 
mg the cancerous cells pro\ ides a method of dealmg with inguinal metas 
tasis and lea\es at least a portion of the penis, sometimes enough to 
con^r\e function 

A number of authors advocate a combination of electrosurgical resec 
tion and radon implantation m the treatment of mgumal metastasis 

Plasttc Surgery of the Perns 

Plastic surgery of an) description requires speaal trammg m addition 
to a natural liking and aptitude for the work It can onlj be the product 
of that genius which is ‘an infinite capacity for taking pains WTien 
operating on a field so prone to infection as the male external genitaha, 
this IS espeaally true Onl> the minutest attention to e\eiy detail will 
insure success 

Plastic operations upon the penis are chieflv for the repair of extensive 
traiuna, or for the correction of congenita! anomalies such as epispadias 
and hypospadias or of acquired conditions such as impotence and Pe> 
rome s disease 

DIVERSIOV or URINARV STREAM FROM THE OPERATIV’E FIELD 

In most plastic procedures upon the penis it is essential that the urme 
be diverted from the operative field until heahng has had time to take 
place Thiersch to whom we owe most of the fundamentals of plastic 
surgery, provided drainage through the penneum when attemptmg to 
correct urethral and penile defects Modem practice inchnes toward 
suprapubic dramage 

It IS our mvanable practice to divert the urinary stream bj suprapubic 
dramage with a Ren) on double suction tube attached to a v acuum bottle 

REPAIR OF PENILE INJURIES 

All forms of plastic surgerj received a marked impetus through the 
experiences of World War I, indudmg the repair of pemle injunes, 
which were often very extensive If, through trauma the perns has 
been denuded of Ain and is then allowed to heal b) granulation and 
acatnzation, the chances are that erection will thereafter be wholly 
impossible The extent of the acatnaal contraction ma) also senousjv 
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interfere ^nlh urination and may cause the glans to be so retracted as to 
bend the penis into a fish hook shape with the meatus facing the 
abdomen 

The two chief considerations m plastic repair of penile injunes are 
(1) the securing of grafts which will be flexible enough to permit erection 
without curvature (2) the prevention of infection in an operati\e field 
peculiarly exposed to it 

Scrotal Skin Grafts Grafts secured from the scrotum are certain to 
become edematous and to thicken immediately after their employment 
in the repair of penile injunes but expenence has shown that e\entuaHy 
their natural flexibility returns Conserving the blood supply to the 
skin grafts is of extreme importance for the available skin m this region 
IS so limited that should necrosis occur m the first flap taken no further 
material can be obtained and failure will be inevitable A sufficiently 
wide base for the flap warm dressings and great care to pre\ ent constnc 
tion by twisting are necessar> The dartos must not be included in the 
skin flap as its muscular fibers and connective tissue render it unsuitable 
for grafting purposes in this particular connection 
At least 3 weeks must be allowed for union to take place before the 
flaps are severed from the base They should be cut awa> gradually 
under local anesthesia The most ngid asepsis must continually be 
maintained and erections prevented by the application of ice bags and 
the administration of bromides m large doses 
RECONSTROCnOV OF IDF PENIS TOLLOV,l\G PARTIAl AaiPUTATTON 
Reconstruction of the penis after partial amputation has been attended 
wnth some success Generalization however is not possible on this 
subject since each case presents a different set of problems and must be 
treated as the circumstances demand 

OPERATIONS FOR HYPOSPADIAS 

Types of Operations In the milder types of hj^ospadias where the 
penile deformity is slight and normal function not interfered vnth opera 
tion IS rarely indicated In the vanous plastic procedures employed for 
the more severe types the twofold object is (1) correction of the penile 
deformity — the pronounced backward curvature of the penis which is 
usually present and is due to shortemng of the skin in the median line 
and to the presence of a fibrous cord (2) formation of a urethra to the 
tip of the glans and the establishing of normal micturition in so far as 
IS possible 
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The man> and \anous operations that ha\e been dcMsed for the cor 
rection of the different grades of hypospadias maj be classified as 
(1) simple canalization, (2) denudation and suture of the skin edges, 
(3) the use of penile or preputial flaps, (4) the use of scrotal or abdominal 
flaps, (o) a combination of the principles embodied m the preceding 
methods, (6) mobilization and dislocation of the urethra, (7) transplanta 
tion of tubes of skin or mucous membrane, ^elns artenes, the appendix 
ureter, or urethra 

Flaps taken from the penis or prepuce scrotum, abdomen or a com 
bination of these arc utilized in the technics of Duplaj, Beck Be\an, 
Cecil, and Ombredanne The use of flaps has been more generaU> satis 
factory than other methods Grafts are made use of in the procedures 
of lso\e Josserand, ilajo and Rochet Transplants from the ureter 
appendLx, or a xein ha\e been used bj Legueu Streissler, Manon and 
SIcGuire These technics ha\e been so frequently descnbed that tbeir 
detailed description here is unnecessary 

The degree of h>’pospaclias ma) vzry greatl> so that all sorts of surgi 
cal problems and compbcations are hkel> to be encountered and con 
siderable surgical ingenuit> is necessaiy to deal ^^)th the factors pre 
seated b) the indundual case 

Operations for h>pospadias are best performed just before pubertj 
Earher, the penis is too small and after pubertj the deformity becomes 
more marked If the operation is done before pubert>, adolescent 
de\elopment of the organs can then proceed along normal or more 
nearlj normal lines 

Ombredanne’s Pouch Operation This is an ingenious method which 
has been used mth very satisfactory results by its author in a great 
number of cases Others have also reported excellent results by this 
procedure which can be adapted to v’anous degrees of hypospadias and 
does not require diversion of the urinary stream If the curvature of 
the penis requires correction this is first done The operation for 
hypospadias i done in two stages 

The double flsp is made from the neighboring skin surfaces adjoining 
the abnormal urethral onfice The flaps are freed brought up on the 
penis and arranged to form a sac at the extremity of the glans This sac 
must be closed «o completely that no unne can filler through the sutures 
as this would make useless the employment of the retention catheter, 
which Ombredanne regards as a ‘ capital advantage ’ The flap covering 
IS provnded for by a double folding of the prepuce through which a hole 
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is made for the passage of the glans. The prepuce fold is then sutured 
to the inferior surface of the penis, which has been denuded by removal 
of the flaps used to form the sac 

The second step of this procedure is copied from an operation described 
by Wood (Medical Ti/»es, January' 30, 1875, page 115). Ombredanne 

WmPDidusch 1931 

1 


chor^ed 



Fig 58 Chordce of the perns associated with penoscrotal h>-pospadi3s 

found that Wood’s flap uas not large enough, and derived his in another 
nay, but he accords to Wood precedence in utilizing the perforated and 
fastened down prepuce to make a cover-flap for the cure of hypospadias 
Ombredanne claims that his procedure has great advantages o\er the 
Duplay operation, which had previously been used by French urological 
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surgeons for the correction of hypospadias, and is still a popular pro- 
cedure He admits that the penis, when the plastic has been completed, 
IS not "so prett>” as those treated by Duplay’s method, but claims, on 



the other hand, that his method is applicable to all joung children, ne%er 
breaks doisn, and can be completed m a \ery short time (6 i\eeLs at 
the longest) Neither a retention catheter nor diversion of the urinary 
stream is necessary 
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FiC 60 Operation for glandular hypospadias (t) Shovis the abnormal position of the 
unnary meatus and the redundant foresUn (2) An inctaion is made around the h)-po- 
spadiac meatus and doirnuard along the orethrs kavuig a cuff of tissue surrounding the 
meatus (3) This is sutured o> er a catheter with malleable wire lengthening the urethra. 
(4, 5) The urethra is isolated from the surrauading penis and the glans penis completely 
bisected to relieve tension on the len^eacd urethra after it has been placed in the proper 
position. (6) The glans and shaft of thepenis are sutured over the newly formed urethra. 
(7) Drawing slun over new canal (8) The completed i^ralion, with the unnary meatu.' 
at the tip of the glans. 
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Operative Treatment of Chordee, Glandular Hypospadias, and Penile 
Hypospadias In figures 5S and 39 are illustrated the downward cuna 
ture of the penis present m the se\erer grades of hj^iospadias and a 
surgical method of correcting the deformity 


I 



Tie 61 Operation for correction of ptn Ic hypospadias (a) Shoirs Ibe location of the 
unnarv meatus (b c) \n anterior urethra is constructed from a penile skin flap vhich is 
siiWiKd Qv«c a. caxhetcc (41 ’the fjans pea& i& Usected arvd tico-li tanried luetbca. 
fixed in posit on in tbe glans hich is sutured o\cr tt (e) (Q Sbo s the course of the 
urethra (g) The urman meatus at the tip of the glans 

Glandular hypospadias does not require correction as a rule Occa 
«ionalIj , howe\er operation is ad\asablc in which e\ent we recommend 
the procedure illustrated and described in hgure 60 

A.n operation for the correction of penile hyT30«padias is illustrated m 
figure 61 

Three-stage Method for Penoscrotal Hypospadias For the past 11 
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>ears we have been using the foUoTnng three stage method for the cor- 
rection of penoscrotal hjpospadias, with excellent results 

The first stage consists of dnersiOD of the unnary stream by means of 



Fig 62 Penoscrotal h>pospadias with marked chordec three-stage plastic operation for 
Its correction The 17 >ear-old bo> whose ca«e u illustrated m this and the following 7 
plates had been reared as a girl unt 1 4 jearsof age In addition to the h>-pospadiac condi- 
lion both testicles were undescendcd and there was a small % ag na just below the unnary 
meatus In ever> other way the bo\ was masculine in appearance as well asm temperament 
The urethral anomaly w as corrected b> the three-stage operation sho vn in figures 63 to 68 
the \agina removed and the testicles placed m their proper position iQ the scrotum (Case 
of Lowsley and Begg ) 
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a suprapubic cj stostom) , and fonxiation of a tube from scrotal integu- 
ment A wide strip of scrotal skin, exteodmg from the anomalous open- 
ing laterally and doisTiward as far as necessarj', is partially freed, and 
a tube constructed by approximating the edges o\er a catheter with 



Fig 63 Three-stage OF>eratiMi for penoscroul bvpcr'padias. Fir«t stage <1) The 
unne u diverted b> a suprapubic cs stoslomj (2, 3, 4) K urethral tube is eonstiuctM from 
a nide flap of scrotal shin, srhich is partialb frc^ and the edges sutured together over a 
catheter « ith malleable wire. (Lo« slej and Begg.) 
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interrupted mattress sutures of roaSeable wire This tube iscovered 
over with scrotal skin and left in place long enough for firm healing. 
The catheter is removed and a piece of silkworm gut is left in the tube 
until the final stage of the operation 
In the second stage the deformed penis b relieved of the scar tissue 
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Frc 64 Three stage operation lor peDosootal hjpospjdias Completing first stage. 
The newly formed urethral tube is coveted over with serot*' shin and left until healing dm 
taken place The catheter is remosed and apiece erf silkworm gut left in the tube until the 
final stage of the operation (LowsUj and Begg) 
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wluch causes a congenital diordee The o\erljnng skin is dissected 
awaj from the buried tube, the glans split, and the penis brought down 
and sutured o\er the newly formed urethral tube 



no 63 Three-^tage operalian for penoscrotal hvpo'padias Second «tage of operation. 
(1 2) Tlie fbrous tissue causing cboidee is remosed and the skin incuion exlendw down 
ward oier the new urethral tube (3 4) The glans penis is 'plit, the o\erI}ing scrotal skin 
dissected from the tube and the perns brou^t down and sutured o\er the Cube (In this 
case the new urethra broke do at one point andwas repaired with silver wire ) (Lowsley 
and Begg ) 
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III ilie third stage the penis and urethral tube are freed from the scrotal 
bed, after remaining in position long enough for the new tube to become 
firmly fixed to the penis The penile and scrotal skin is then sutured 
over the raw area A No 18 or 20'French catheter is pulled through 



Fic 66 Three stage operation for penoscrotal hypospadas Third stage of operation 
(1) After having rernained in position long enough for the ne« lube to become firoih tired 
to the penis, the penis and urethral tube are ft«M from the “crotum (2) Showing repair 
of defect m the urethral tube (3) TIic penile and scrotal stin is sutured over the urethra 
and the defect in the scrotum (Lo\sl^ and Beggl 
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the urethra b) tying it to the piece of silkworm gut which has remained 
in the new tube since the first stage of the operation, being fixed at the 
suprapubic inasion and at the meatus of the new urethra The catheter 
IS fixed m a proper pontion to dram the bladder and the suprapubic 



wound allowed to heal, which it usuall> does promptly The catheter 
is then remov'ed 

This three stage procedure is well illustrated in figures 62 to 68 
inclusue 

Of late, we have been combinmg the first and ^cond stages of this 
operation, with success 
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Postoperative Care. Careful postoperative ■watching and careware 
important factors in the success of the operation Sounds are passed 
through the new urethra at frequent intervals, experience having taught 
us that the newly formed meatus shows a decided tendency to become 
strictured. 




Fic 68 Penoscrotal bypospadias Shows Uie straightened penis, mth the unoar^ 
meatus in the center of the glans and the testes in their normal position in the scrotum 
(LowsJey and Bcgg ) 

OPERATIONS FOR EPISPADIAS 

The treatment of epispadias, like that of hypospadias, aims at correc- ' 
tion of the deformity and restoration of normal function, but it presents 
an even greater problem since partial or complete incontinence is gen- 
erally present. 

The best time for operation, we believe, is just before puberty, unless 
incontinence is present, in which event the operation should be done as 
early as possible. 

Many operations for the correction of epispadias have been described. 
The ones which have received the most attention are those proposed by 
Beck, (1906), Barney (1916), and Young (1917) Young’s operation 
has been performed by us in several cases, with good results 
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Repair of Glandular Epispadias. In those extremelj rare cases in 
■which the malformation is merely a defect m the glans, operation consists 
in approximating the tissues abo\e the urethral trough, in order that the 
urethra may open at the proper site at the tip of the glans (Fig 69) 


1 2 


3 



Fio 69 Operalioa for glandular orbalanic epispadias (1 2) Showing the epispadiac 
condiUon (J 4) The tissues around the unnai> meatus are freed and the edges sutured 
togetherovcracathetertofonnauretbraltube (o 6 7 8) Tbeantenorurelhnisisolated 
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Young’s Operation for^Penile Epispadias The penis is held m posi- 
tion by two sutures placed m the glans (Fig 70) On the left side of 



Fig 70 OperaUon for penile epi«p3dias (1 2 3) Sho \ ng the cpupadiac condition 
(4 5) On the left side of the urethra! groo\e an incision is made through the stin and down 
to the corpus cavernosum On the right «ide an incision is earned down between the corpora 
The skin is freed completely on the right side and partiallj on the left (6 7) The freed 
right margin of the urethrsrgrooie is bought owt to the left margin and the edges sutured 
together o\er a catheter conierting the nrethral gioose into a tube (8) The left corpus 
IS rotated so as to bnng the urethra into its normal position below and between the corpora, 
which are sutured over it (9) The cuter edges <rf the sljmnci* on are then appronmated 
(\oungs PracUee oj Lrcpfo|y) 
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the groove upon the dorsum of the perns an incision is earned through 
the skin down to the corpus ca^emtBum On the right side an inasion is 
carried down between the corpora until the «ikin of the under surface of 
the penis is reached The skin flap is freed completely on the nght side 
and partially on the left and the nght edge of the urethral g^oo^’e brought 
o^er to the left edge and the cut margms umted over a catheter by con 
tmuous sutures of chromic catgut The original urethral groove is thus 
converted into a tube which is however still attached by a broad con 
nection to the underlying left corpus along its entire length 'Hie left 
corpus is now rotated so as to bring the new urethra mto its normal posi 
tion between and beloii the two corpora which are sutured over it with 
mterrupted stitches of chromic catgut The two outer edges of the 
original masion are brought together in the midline The end result 
IS a penis and glans abnost normal in appearance 
A most important feature of this operation is the securing of an ade 
quate blood supply by leaving the skin for the new urethra attached to 
one corpus cavemosum 

Fostoperatively the urethra should be dilated at frequent intervals 
to prevent stnctunng 

Treatment of Accompanymg Incontinence The mcontinence that 
often accompames epispadias may sometimes be cured by removnug a 
wedge-shaped piece of tissue from the vesical orifice and suturing the 
cut edges together making a wrater tight sphincter (Surgical Treatment 
of Incontinence of Unne p 1137) A patient operated upon by LowOey 
in 1924 at the age of 12 years was still in excellent condition when last 
seen 9 years ago He was then 22 years old and could hold his unne 
for 4 hours when up and all night while in bed 

In certam cases in which the incontinence can not be cured bv the 
above method transplantation of the ureters mav be advisable 
LOWSLEVS OPERATION TOR IMPOTENCE 
Indications This operation has no effect on impotence due to syphi 
bs cerebrospinal lesions or glandular defiaency It does however give 
rebef to those who are impotent as a result of (1) traumatism to the 
penneum following an external blow or a surgical operation (2) inflam 
matory lesions of the penneum faulting in extensive smr formation 
(3) lack of muscle tone (4) adv’anang age Our particular concern is 
with tho«e who are impotent because of injury to the penneum and the 
older group of men who have ample libido normal testicles and hence 
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normal secretion of the sex hormone, and no interference with the nervous 
tracts involved m the sexual act, but who cannot hav'e erections because 
of the failure of the phj^iological activities of this part of their anatomi- 
cal structure 



Fic 71 Low-sley's operation for impotnice (I) An inverted V incision is made over 
the bulging part of the pennemn (2 3 4) The inusioa is deepened through fat and fascia 
until the corpus spongiosum (surrounded by the bulbocavemosus muscle) and the crus penis 
on each side (surrounded by the iscfuocaveniDSUs muscle) are exposed. (5) Showing re- 
laxed condition of left iscbiocavemosus muscle 
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The most spectacular cures ha\e been achieved m the case of those 
rendered impotent b> traumatic injunes to the perineum, whether due 
to operation rupture of the urethra bj straddle mjunes, or violence 



Fic "2 OperaUon for irapolence ( 1 ) Shomng anatom) of lie perineum and the 
musd» involved in tie plication procedure also tie metiod of plaang pication sutures. 
(2) Part of bsJbccaieraoFus musdr aixJ Je/1 isdaocaitmosof rsasde rraoicd esposmg 
bulb and corpus spongiosum and jart of left crus penis (i) \ lew on cro s section <ioi mg 
tie muscles cuirounding the corpus *p9ngi(Kuiii and the crura 


Techmc of Operation A senes of animal expcnments were first per 
formed, tthich proved that the i‘ichioca\emosus mu^e on each side and 
the bulboca^emosus muscle were essential to the function of erection 
(Phjsiolog>, p 241) The results of the operations on animals were so 
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Sinking that a series of operations m humans Mas done. The technic 
of the operation is as follows* 

The anesthetized patient (spinal or sacral anesthesia) is placed on the 
operating-table in an exaggerated lithotomy position, and a No 19- 
French sound is passed into the urethra 


Alraumalic 
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Fic 73 CtoeraUon for Zffipotence (1) Ribbon gut, threaded on needie, to be used an 
plication (2) Method of plaang the ribbon gut pbcation sutures in the bulbocavemosus 
and the ischiocavemosus muscles (3) Sboneiung effect caused b> plication suture in left 
jschiocavemosus muscle (4} PbcatioR sutures (^ced in right and left ischiocavemosus 
muscles and the tightening effect produced plaang plication suture in bulbocavemosus 


An incision is made over the bulging part of the penneum, extending 
m the midline from a point about 10 cm from the anal margin down 
toward that structure for about 5 cm A branch is then made laterally 
on each side to a point just above the attachment of the crus penis, the 
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completed inasion resemblmg an inverted Y The incision is deepened 
through fat and areolar tissue until the corpus spongiosum, surrounded 



Fic 74 Operaboa for impotence (1) All plication sutures placed and tied (2) Final 
slun suture 

by the bulbocavemosus, and the crus penis (corpus cavemosum) on each 
side surrounded bj the ischioca\eniosus, are exposed 
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Chromic ribbon gut, studded with an atraumatic needle, is inserted 
into the lateral edge of the bulbocavemosus muscle, pulled across’ Ihe 
belly of the muscle, and passed through the other side, with just sufSdent 
strain to plicate the muscle and produce the exact amount of pressure 
to reinforce any contraction necessary to aid in producing an erection. 
Two more similar stitches may be required to tighten the whole muscle. 
A figure-of-eight ribbon-gut suture is inserted into the ischiocavemosus 



Fic 75 Operation for unpoteoce Condition present in penneum of an old mao. The 
muscles are thin and relaxed and there is definite fat infiUraUon. 

muscle on each side, care being taken not to injure or unduly compress 
the fairly numerous nerves and blood vessels in this area By tightening 
the suture, a reef is taken in the muscle, thus shortening it by approxi- 
mately 1 inch. 

The wound is closed in layers without drainage. 

An incision 4 cm. long is then made over the suspensory ligament, 
which is exposed and freed by blunt dissection A compression suture 
is placed in ihe two leaves of the snsftetisory ligament of the penis, caus- 
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mg a moderate persistent compression which p^e^ents a too rapid flow 
of blood out of the organ (This we do because three of the patients m 



Fio 6 Ope ation for mpotence Sbcm ng the suspensory 1 gsment and the artrnes, ems 
and nerves of the doisuta of the perns 

our original series i\ere relieved at first and then became less efficient 
Que to the fact that the dorsal veins of the penis enlarged and allowed 
the collateral circulation to carrv off the stasis too freelj ; 
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In order to accomplish the deared result the operation must be skil 
fully performed with just the nght amount of shortening of the muscles 
If the muscles are too tight a constant painful erection will result if 



Fig 77 OperaUoo (or uopotence Placms a «>mpiess on snture n the suspensory 
}gsnjeat (1) Skin titcu on (2) Slant liwitg of suspeasorj' hgsiaeat around tessals. 
(3) Plaang nbbon gut suture to coDslnct suspensory ligament around vessels (4) Ribbon 
gut suture t ed compressing doisal vcms (s) Skin closure 

not tight enough satisfactory erections ttill not be produced The 
success of the operation apparently depends upon the use of chromic 
ribbon gut nhich does not tear through the delicate muscles as does 
ordmarj twisted catgut 
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OPERATION rOR PEYEONIE’S DISEASE 

Plastic induration of the penis (PqTonie’s disease) is curable by re- 
moval of the fibrotic tissue of the septum between the corpora cavernosa 
unless there is too great involvement of the lateral wall of Buck’s fascia 
Ofwration is not advisable if the plaques of induration extend too far 
laterally on Buck’s fascia as a new deformity of the penis is thereby 
created. 

Technic of Operation. The anesthesia used is usually spinal 

A tourniquet is placed around the proximal portion of the penis. A 
midline incision is made on the dorsum of the penis extending from the 
penopubic junction to the sulcus of tbeglans penis; thU is deepened to the 
fibrotic tissue and extended laterally on each side to the curved portion 
of Buck’s fascia The thickened tissues of the posterior portion of the 
septum are then dissected free, care being taken to avoid entering the 
corpora cavernosa any more than is ne<^ssary to remove the offending 
fibrotic tissue It is customary to isolate the tissues of the septum at its 
middle point and continue the dissection both proximally and in a distal 
direction. 

After the mdurated septum has been removed, small pads of fat are 
applied to the breaks in Buck’s fasaa which expose the venules of the 
corpora cavernosa, and the wound is repaired by suturing the cut edge of 
Suck’s fascia on each side to its fellow of the opposite corpus ca\emosum 
with catgut or silk 

The tourniquet is released, and bleeding points are ligated or repaired 
with additional fat. The subcutaneous tissues are sutured over the 
repair and the skin is closed with silk. 
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CHAPTER X 


EMBRYOLOGY, ANATOMY, ANOMALIES, AND PHYSIOLOGY 
OF THE SCROTUM AND SCROTAL CONTENTS 

A EitBR\OLOCY 
1 Embryology of the Scroltim 

The scrotum is the pouch of skin and tissue which holds the testicles 
and their adnexa, pro\iding them with an cfiicient protective in\estment 
and maintaining their relation to the penis Its embrjonic de\elopment 
has alread> been touched upon m connection with the cmbr>ology of the 
perns (p 223), with which It isclosel> related 
Bnefl> WTien the embr>o is about 21 mm long, a pair of rounded 
lateral ridges — the labtoscroial rxelUngs, or outer genital folds— are 
visible one on each side of the base of the phallus, from which they arc 
separated b> a Y shaped groo\c During the 38 to -IS mm stage the 
phallus elongates and the primiti\e urogenital opening is removed farther 
and farther from the anus by the fusing of the margins of the urethral 
folds (inner genital swellings) in the midhne The fused margins of 
these folds constitute the penneal and penile raphe 
During the elongation of the phallus, the labioscrotal swellings gradu 
ally migrate downward and assume their permanent position between 
the base of the penis and the perineal body They now become the 
scrotal s-delUngs The scrotal raphe is formed b> fusion of the tissues of 
the labioscrotal swclhngs withm the septum onginally formed b> the 
union of the urethral or inner genital folds In the female thelabio- 
scrotal folds remain separate forming the labia majora, m the male, 
their fusion results m formation of the scrotum Though united in the 
midline the bilateral origin oi these scrotal swclhngs alwaj's remains 
plainly endent 

As the scrotum de\elops, its mesenchyme differentiates into laiers 
similar to those composing the abdominal wall The two vaginal sacs 
into which the testicles are cvxntuallv received, are formed bj a pro 
longation into the scrotum of the vaginal processes of the peritoneum 
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2 Embryology of Ike Testicle and Epididy/ms 
Though generally referred to as separate structures, the testicle and 
epididymis should be considered tf^ether because of their close embryo- 
logical, anatomical, and clinical relationship 
The testicle is an important organ of internal secretion in addition to 
being the reproductn e gland of the male It arises from the nephrogenic 
cord, along with the mullenan duct and the mesonephros and its duct 
The cranial end of the mesonephric duct becomes the vas deferens and 
the epididymis, the tubular system which carries the sperm to the out 
side The few survi\ing tubules of the mesonephros unite with the 
tubules of the rete testis to form the urogenital union, a conjunction of 
reproductive and excretory structures Caudally, the mesonephric duct 
becomes the seminal vesicle and ejaculatory duct The mullenan ducts 
in the male degenerate almost completely, onI> their upper and lower 
ends persisting, the former as the hydaitd of Morgagiit, a small «ac like 
bodj attached to the upper end of each testis near the epidjd>’m35 The 
lower ends of the two ducts fuse to form the uierus tnascultnus 
Development of Testicle and Epididymis Embry ologically , the re 
productive organs of both sexes are closely associated The first evi 
dence of the gonads is in the region known as the urogenital fold as 
intermediate cell mass projecting into the dorsal portion of the coelom, 
or primitive abdominal cavity The urogenital fold subsequently is 
split longitudinally into a lateral mesonephric fold and a median genital 
fold ^Vhen the embryo is 13 mm long the genital fold has become 
differentiated into an inner epithelial mass and an outer layer of germinal 
epithelium The epithelial core is active, but the surface epithelium 
IS inactive 

Sex differentiation is first apparent m embryos about 15 mm long 
(seventh week) \t this time, the inner mass is seen to consist of an 
anastomosing network of epithelial cords These branched cords are 
separated from the superficial epitbcUunv by a layer of somewhat dense 
connective tissue, the primordium of the iumca albuginea It is this 
structure of cords and sheath that identifies the organ as male 
The epithelial cords converge toward the mesorchium to form the 
rele testis The cords ol the testis are composed of two kinds of cells 
indifferent cells and genttaloid cells The inner ends of the testis cords 
are composed of indifferent cells, the remainder contains indifferent cells 
interspersed with the genitalojd cdls The genital or germ cells make 
their original appearance not m the epithelium of the cenital ndgc, but 
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in the caudal end of the bodj WTicn the embx^ o is about 3 5 mm long 
these cells begin to migrate bj iray of the entodennal gut and mesentery 
mto the epithelium of the genital fold These rails are called primordial 
germ cells 

The connective tissue sheath eventually dips down between the cords 
formmg septa which unite toward the rete testis to form the medtaslinum 
Ustts ^\'ithm the septa the testis cords gradually arrange themselves 
radiad to the mediastinum and about the <urth or seventh month begin 
to form lumina The lumina first appear in the penpheral ends of the 
cords and eventually connect with the lumina of the indiflerent-cell mass 
formmg the rete testis 

The distal portions of the tubules become greatly elongated and con 
volutcd forming the contorii which later become the seminijtrous 
tubula The proximal portions remain straight and form the iubuh recti 
as they enter the rete testis The rete testis thus becomes a network of 
straight tubules which connect vrith the tubuh collectivi of the epi 
gemtalis at the iiTOgenital union 

The walls of the tubules are composed of indiJTcrent cells and the larger 
reproductive or genital cells vehich have been developed from the gem 
taloid cells of the testis cords The genital cells increase m growth up 
to birth when they degenerate mdiOerent cells alone bmng the walls 
of the tubules until the on«et of puberty A new generation of gemtal 
raiu then forms which develop mto the spermatozoa The cellular 
structure of the testicle is discussed further on page 368 

The mesonep) ros is observable in erobrjos 2^ to 30 mm m length 
It begins to degenerate from the cranial end in embrjos between 10 and 
20 mm m length Altogether 83 pairs of tubules form of which onlj 26 
pairs sun iv e m embrj os 2 1 mm long These are divided into two groups 
The upper group constitutes the tubuh collecli-i of the epigemtalis Bj 
the end of the sixth month their lumina have become continuous with 
those of the rete testis and the me^onephne tubules thereafter function 
m the male as the ductuli tf/erenles of the epidid>inis The lower group 
of mesonqihnc tubules becomes vest^ial in both sexes jsersisting m the 
male as the paradidymis and -as aberrans The ductuh efferentes remain 
straight at the end toward the testis but are coiled at the epidid^mal 
end so as to form the wedge-shaped cant rasculost 

The major portion of the epididymis develops from the cranial end 
of the mesonephric duct one part of which becomes greatl> convoluted 
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and forms the body and globus minor of the epididymis The remainder 
IS converted into the vas deferens 

Descent of the Testicle The positirm finall) occupied by the testicles 
is^very different from that which they possess in the earlier stages of 
development 

During the first stages of mtrautenne life, the testicles develop in the 
abdominal cavity , posterior to the pentoneum, by which they are covered 
only in front and at the sides They are at first elongated structures, 
extending below the diaphragm Their cranial portions atrophy and 
their caudal ends grow 

By the end of the third month, the testicles he in the mid abdomen, 
being connected with the anterior abdominal wall by four attachments 
the mesorchium, or epigonal portion of the genital fold, the mesonephric 
fold, the mgumal fold, and finally by the inguinal crest Withm the fold 
thus formed there gradually appears at first m separate parts a cord of 
closely compacted spindle shaped cells, ivhich extends from the caudal 
end of the testicle though the inguinal canal to the scrotal integument 
It begins to form at about the third month At this time, the liga 
mentum testis develops in the genital fold and extends from the caudal 
end of the testis to the mesonephric fold The chorda gubemaculi forms 
m the inguinal fold and is continued to the integument of the scrotum 
by way of the ligamentura scroti The Iigamentum testis is connected 
to the chorda gubernacuh by the development of a cord in the meso 
nephne fold Thus there is formed a continuous cord— the gubernacu 
lum testis — nhich is composed of the Iigamentum testis a mesonephric 
cord, the chorda gubernacuh, and the iigamentum scroti The function 
of the gubernaculum testis is apparently to guide and to some extent to 
draw the testicle from the abdomen into the scrotum As fetal develop 
ment proceeds thelowersection of thegubemaculum enlarges butabove 
d^eneration and atrophy take place 

At about the time the gubernaculum begins to develop a sac hke 
pocket — the processus vaginalis — appears in each side of the anterior 
abdominal wall During the sixth month these peritoneal prolongations 
evaginate through the abdominal wall and inguinal canal into the 
scrotum, preceding the testides 

During the seventh to ninth months the testicle descends into the 
scrotum by a complex process m which the gubernaculum appears to 
play an important part The descent is accomplished by atrophy and 
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contraction of the gubernaculum, the resulting shortening serving to 
draw the testicle into the scrotum Intra abdominal pressure, and the 
relati\e excess g^o^\th of the embr\o compared to the gubernaculum, 
are apparently also important factors in the mechanism of testicular 
descent 

Since the gubernaculum and testis are retroperitoneal m position, they 
remain beneath the posterior wall of the processus vaginalis, the testis 
being cox'ered, after descent, b> a reflected fold of the processus 
The narrow canal which connects the processus vaginalis with the 
abdominal caxnty closes, the now isolated xaginal sac becoming the 
tunica aginahs, the serous investment of the testicle Of the upper 
opening of the processus \aginalis there remains but a frail thread which 
ma> be traced along the spermatic duct, where jt mingles with the tissues 
forming the spermatic cord Sometimes, however, the canal fails to 
close or disappears only in part thus givnng rise to congemlal hernia 
for if this peritoneal pouch remains open the tunica vaginalis has a free 
communication with the general peritoneal ca\nt> 

\s the testicle descends, it comes with it the ductus deferens (pnmi 
tive mesonephric duct) the spermatic vessels and the lymphatics these 
with their surrounding connective tissue constitute the spermatic cord 
Descent of the testicles is normally complete at birth Interference 
with development, from whatsoever cause, maj bring to bear influences 
which wiU retain them m the abdominal cavity or within the inguinal 
canal ^\'he^ this occurs, wc have the condition known as cryplor 
chidism Sometimes the testicle descends to the inguinal canal and 
thence deviates to some abnormal portion, giving the condition known 
as ectopia testis (see Ciy-ptordudism Ectopia of the Testicle p 376) 
Influence of Uormones on Testicular Descent The mechanism of 
testicular descent as described above, has been accepted for many > ears, 
but later experimental work seems to indicate that the descent of the 
testicle ma) be influenced materially by hormones developed during 
growth of the child Clinically, it has been observed that the testicles 
rrij'ictrchjds scmejmies dfisrrad ibUonjoc^ tie jjyerJjno of 3 - juutahJe 
dose of a gonadotropic hormone 

In mice and rats the testicles do not descend until puberty, which 
suggests the possibility that the male hormone exerts an influence on 
testicular descent in these animals Additional strength is given to this 
view by the knowledge that m wrtain rodents the testes remam in the 
abdomen and descend only during the rutting season It is also known 
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that scrotal hernia may de\elop m mice treated with the o\anan hor 
mone (estnn, folhcuhn) Kojama showed that testicular descent does 
not occur m hypophysectomized immature male ammals, and Rose 
observed that severing the gubemaculum testis in experimental animals 
was followed by normal desrent of the testicle in the majority of cases 
It is difficult to reconcile these facts with the generally accepted theorj 
of testicular descent 

Probably several factors contribute to the normal descent of the 
testicles Undoubtedly the hormonal factor is of considerable impor- 
tance In addition the development of the scrotum and its investing 
pouches, the gubemaculum testis, the loosening and subsequent closing 
of the rings of the inguinal canal, the actual and relative growth of the 
bod> with that of the testicles, and increased mtra abdominal pressure, 
all may influence the normal descent of the testicles 

B Anatomy 

I Anatomy of the Scrotum 

Structure of the Scrotum In addition to its external integument the 
scrotum consists of three lajers separated b> connective tissue (1) the 
outer Ia>er or darlos, which is separated b\ the external spermatic fascia 
from (2) the middle la>er or cremasteric, which, in turn, is separated b\ 
the internal spermatic fascia from (3) the inner la> cr or itimca vagtnahs 

The Scrotal Skin The skin of the saotum is verj thin, deeplj pig 
mented, marked by numerous rugae and after adulthood, sparsely 
covered with coarse hair It contains roan\ sebaceous and sudonforous 
glands, which always show a high degree of development, and is abun 
dantl> supplied with elastic and smooth muscle fibers From either side 
the median raphe the loose, distensible skin lies m a multitude of tin) 
transverse folds, which can be easil) smoothed out when the integument 
is slightly stretched 

The Darios Directlj beneath the skm lies the dartos — a reddish 
highly vascular la> er of elastic tissue intermingled w ith unstnped muscle 
fibers and devoid of fat It is continuous with the suspensorj ligament 
and superficial fascia of the abdomen, grom and penneum The dartos 
forms a separate compartment for each testicle w hich unite in the mid 
Ime to form the septum scroti The rugae of the scrotum are due to the 
prevailing longitudinal direction of the muscle fibers of the dartos In 
normal health and virilitv, these fibers are alwa>s somewhat contracted, 
and stimuli, such as cold, exercise, and various emotions will induce 
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Still greater contraction In the aged or debilitated, there is permanent 
relaxation 

Directly beneath, and closch adherent to the dartos is a fatlcss la\er 
of laminated connectue tissue, the external spermatic {intercohmnar) 
fascta At the external inguinal opening this laver con\erges with the 
strong fibrous bands which cross the columns of the external inguinal 
ring Like the dartos this fascia is prolonged over the penis and 
perineum, being continuous with the superficial perineal fascia below and 
wnth the superficial fascia covering the sjmphvsis pubis above 

The Cremastertc Fascta The cremasteric or middle spermatic fa«cia 
cov ers the cord and testicle with a well defined fibromuscular investment 
It IS composed of areolar and elastic tissue arranged in a strong double 
lamina enclosing longitudinal bundles of striped muscle fibers which 
extend to the external inguinal nng Underneath, opposite the lower 
extremitj of the testicle this middle la>er of the scrotum blends with 
the dartos Contraction of these muscle fibers takes place under the 
stimulus of emotion, or when the abdominal muscles arc concerned in 
expiration 

Beneath the cremasteric fascia lies a delicate connective tissue, the 
tnlernal spermatic (utfundtbub/orm) fascta, which is an offshoot of the 
trinsvecsalis fascia Together with alammated prolongation of the sub 
peritoneal tissue, it closely mvests the elements of the cord and testicle, 
i>tng above the tunica vaginalis, with which it fuses 

The Tunica The innermost lav er of the scrotum, or tunica 

vaginalis, is the lower end of the pentoneal tube through which the 
testicle makes its descent being all of that structure which survives 
intrauterine life The outer or parietal lajer forms the lining of the 
scrotal sac and is doselj adherent to the infundibuliform fascta The 
inner or visceral layer is thinner, and invests the testicle and most of 
the epididjTms Toward the lateral surface of the testicle it dips in 
between the testicle and epjdid>'mis, forming a pocket — the sums 
epididymis 

The Blood Vessels of the Scrotum The vascular supplj of the 
scrotum is abundant The skin and the dartos receive their circulation 
from the external pudic branch of the femoral artery on each side and 
the superficial permeal branch of the internal pudic arterv A speaal 
branch from the deep epigastnc arteiy supplies the cremastenc and the 
intervening fasaal layers 

The scrotal vems emptj into the internal pudic and long saphenous 
veins and the dorsal vein of the penis 
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Innervation of the Scrotum. The nerves of the scrotum are offshoots 
of the genitocrural nerve of the lumbar plexus and the superficial perineal 
nerve of the sacral plexus 

The Scrotal Lymphatics The lymphatics of the scrotum anastomose 
with those of the penis and dram mto the inguinal and femoral nodes 
There is no connection between the lymphatics of the scrotum and those 
of the testicles and their tunics 

Surgical Importance of Scrotal Anatomy The anatomy of the scrotum 
is of speaal interest for three reasons (1) Due to the close adherence of 
the dartos to the skin, injury to the skin is likely to result in its inversion, 
making perfect apposition difficult when suturing incisions in this area, 
(2) because of the loose texture of the cellular tissue l}ing nithm the 
dartos, and the vascularity of the scrotum, the bleeding incident to 
trauma is usually very free, the tissue spaces fill quickly and a hematoma 
may form with great rapidity, sometimes causing serious trouble and 
greatly complicating the surgeon’s task, (3) the looseness of the areolar 
tissue makes possible rapid and extensive edema from comparatively 
slight causes, and if septic infection occurs, it spreads quickly and sloughs 
widely 

2 Analonty of Ike TesUcle and Eptdtdymxs 

The Testicle The testicles are two oval, grayish white organs situ- 
ated one on each side m the scrotum, the left gland being usually some 
what lower than the right They average 4 to 5 cm m length bv 2 5 to 
3 cm m width Their anterior surface is free and their posterior border 
covered by the epididymis 

Normally, at birth the testicle hangs suspended in a cav ity known as 
the cavtim lagtnale, from which it is separated by the vnsceral layer of 
the tunica vaginalis This visceral layer ointinues over the epididymis 
as far as its lateral border, where it is reflected forward so as to become 
the panetal lay er, the difference m the extent of these two lay ers being 
sulTiaent to permit the tbrmafion o/ Ae canty' 

Within the vnsceral layer of the tumca vaginalis, and encircling the 
testicle, is the tumca albuginea, a dense, white, fibrous capsule which is 
prolonged mward to form septa that dmde the gland into lobules of 
varying size and number Each lobule consists of a number of semt- 
mferous tubules, which anastomose freely and converge toward the apex 
of the testicle, coalescing into a number of larger straight tubes, the 
tubuh rech, which, in turn, go to make up the rete testis From the rete 
testjs spring a dozen or more ducltih ejfferentes, which, piercing the tunica 
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albuginea, pass backward, becoming in the globus major of the epi 
did\mis the com vasculosi 

Microscopic Slruetiire of the Testicle The testicle is surrounded b> 
the tunica albuginea, a thick, umielding, fibrous membrane which sends 
radiating septa into the glandular substance and forms the fibrous net 
work of the seminiferous tubules The septa con\erge toward the hilus 
of the testicle to form a network the mediastinum testis (corpus 
Highmon) 

Between the«e septa is the glandular tissue, which contains the greatlj 
con\oluted seminiferous tubules The delicate supporting matrix sur 
rounding these tubules is composed of connective tissue containing the 
interstitial cells of Lejdig, which furnish the internal secretion of the 
testicle The seminiferous tubules are lined b} the basal cells of Sertoli 
and the cells of the spermatogeme c>cle The testicle therefore contains 
three tj’pes of epithelial cells the germinal cell, the Sertoli or basal cell, 
and the Lejdig or interstitial cell 

The tubules have rclati\cl> wide lumina with a diameter of from 200 
to 300 microns Their combined length has been vanousl> estimated 
at from 250 to as high as SOO meters One of the most complete histo 
logical studiesof the testideis that of Sappe) (1S89) who found the gland 
to contain from 200 to 300 lobules, each havnng from 70 to 80 cm of 
canals — an estimated total length of about 280 or 300 meters 

The tubules converge at the hilus of the testicle into the tubuh recti 
and thence into an anastomosing network called the rete testis The 
rete tubules open mto 12 to 15 channels the <luctuli efferentes leading 
into the globus major of the epididymis The efferent ducts are lined 
with epithelium similar to that of the epididjmal canal and are con 
voluted at the cpididymal end but are straight at the opening into 
the testicle 

The walls of the seminiferous tubules consist of fibro-elastic tissue 
Thev are hned bj a several lajered epithelium the cells representing 
the stages of spermatogenesis spermatogonia primary spermatoc> tes 
semadax^ spennatocytes^ spennatids^ and. spermatozoa It is lieheved 
that the spermatids draw nourishment from the sustentacular cells 
durmg their metamorphosis into ripe spermia, and the Sertoli cells are 
therefore also called Irophocytes 

The cells represented in spermatogenesis are of great importance from 
a pathological viewpoint because malignant tumors of the testicle are 
beheved to arise from one or more of these sex cells (Tumors of the 
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Testicle, p 451) They are also of particular importance from a physio 
logical aspect because these cells are now known to secrete a gonado 
tropic hormone 

The infantile testis contains none of the cells seen in spermatogenesis 
From earl> embiyonic life until puberty there is little change in the 
primitive sex cells In the undescended testicles of cryptorchids the 
seminal tubules are lined with only one type of epithelium, the constituent 
cells representing the common ancestors of the Sertoli and sperm cells 

If, at puberty, the testicles are descended into the scrotum, the sperma 
togenic process may normally be visualized easily in microscopic sections 
(Hinman) WTien finall> the latent mother cell differentiates into sper- 
matogonia, these become extremely active, as evidenced by the numerous 
mitotic figures Certain of these cells become spermatocytes, which 
apparently lose the pow er of rapid division but gam in growth and energy 
Dunng growih there are nuclear changes, after which the cell becomes 
finally mature At this stage it rapidly divides twice These are called 
the maturity diNnsions In this division the chromosomes are reduced 
to one half their original number From these the spermatoids and adult 
spermatozoa arise 

The interstitial cells have been regarded popularly as the source of 
the internal secretion of the testicle, but definite proof of this is still w ant 
mg These cells are found, singly or in groups, m the connective tissue 
between the seminiferous tubules, in close contact with the blood vessels 
They make their appearance when (he embryo is 45 mm long and by the 
fifth month of fetal life are very numerous At birth the interstitial 
tissue between the tubules is very abundant, and lutein and lipoid 
granules are found in considerable amounts within the cells This abun 
dance decreases with growth and at puberty the tubules will be found, 
on cross section, to lie in very dose approximation After puberty, 
when active spermatogenesis begins, the interstitial cells are filled with 
lipoid material In addition they contain crystalloids, granules, and 
pigments 

In the testicle of the human, the interstitial cells may vary con 
siderably in number in different adults Teem, in the exammation of 
more than 500 testes and prostates, found that the interstitial cells 
reach their average maximum number between the ages of 10 and 19 
}ears and then gradually dimmish The size of the indnndual cell, 
however increases after the fortieth year, as do also their granulanty 
and pigment 
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The differentiation between these cells and those of the ordinary con 
nectne tissue is not difficult, as the nuclei are poor m chromatin and 
seldom show distinct nudeoh, while the fact that such vital stains as 
tiypan blue w ill not take when applied to them also aids in distinguishing 
them under the microscope The cells are rcadil> recognizable under 
normal circumstances by staining with hematoxylin and eosm 
The Epididymis The epididymis though generally referred to as a 
separate body , is actually part of the testicle, impinging upon its poste- 
rior border It is a long, narrow structure, originating at the apex of 
the gland at the point where the ductuli efferentes pierce the tunica 
albuginea It consists of three sections the globus major or head the 
corpus or body and the globus minor, or tail 
The ductuU efferentes as has already been descnbed become the 
wedge shaped com \asculosi which go to form the globus major of the 
epidid\’mis~that is the section contiguous to the top of the testicle 
The bodi of the epididymis which is separated from the testicle proper 
by the tunica Naginalis is formed by the convoluted canal into which 
the com vasculosi empty Its lower point of umon with the testicle is 
termed the globus minor and from this point it continues as the vas 
deferens The most marked characteristics of the epididymal canal are 
Its great length (15 to 20 feet) and its extreme tortuosity 
The epididymis is united to the testicle at three points by double ply 
folds of serous membrane that is actually but a contmuation over the 
epididymis of the tunica vagmahs visceral layer Ltgamenlum ept 
didynus superioris is the name applied to the globus major fold between 
the two leaves of which pass the ductuh efferentes At the body of the 
epididymis a space termed the saccus epididymis is enclosed by a double 
fold which constitutes the second attachment The caudal end is at 
tached by the ltgamenlum epididymis tnfertorts 
The Blood Vessels of the Testicle and Epididymis Arteries The 
prmcipal artery of the testicle is the internal spermatic which anses from 
the aorta just below the renal arteries sends a branch to the ureter and 
passes with the spermatic cord through the inguinal canal to the testicle 
on the medial side of the body of the epididymis A small branch also 
goes to the globus major The d^erential artery, a branch of the superior 
vesical IS in close contact with the vas deferens until it reaches the 
epididymis of which it supplies the body and tail The cremasteric 
artery, a branch of the deep epigastnc runs in the external sheath of 
the cord of the lower pole of the testicle and epididymis Within the 



THE SCROTUM AND SCROTAL CONTENTS 371 

mediastinum of the testicle the artenes break up into branches which 
follow the septa and form a capillary plexus about the seminiferous 
tubules 

It has been showm that, in every case, there is an anastomosis between 
the three artenes Theoretically, sufficient blood supply to the testicle 
should be maintained if any two of these vessels are sacnficed It has 
been observed, however, that severance of the spermatic artery m opera 
tions for cryptorchidism will cause atrophy of the testicle in 85 per cent 
of the cases (Mixter) 

Veins The veins run a parallel course to the artenes The sper 
malic leins emerge from the testicle with the artenes, forming the pam 
pmiform plexus as a part of the cord and terminating near the internal 
inguinal ring in a single trunk The right spermatic vein enters the vena 
caia, and the left the left renal vein These veins are provided with 
valves, the one at the onlice of the left sometimes being lacking Vanco 
cele, which consists of dilatation and tortuosity of the veins of the 
patnpini/orm plexus, usually occurs on the left side, the entry of the 
spermatic vein into the renal vein at a right angle and the frequent 
absence of the valve on this side lending themselves to such a formation 
The Nerves For knowledge regarding the innervation of the testicle 
and epididymis we are greatly indebted to the very careful studies of 
GAG Mitchell, of Aberdeen University 
The testicle and epididymis receive their innervation from three groups 
of nerves (I) a superior group, from the intermesenteric nerves and 
renal plexus, (2) an intermediate group, from the superior hypogastric 
plexus or the upper end of the hypogastric nerve, (3) an inferior group, 
from the infenor hypogastric plexus 

(1) The superior spermatic group This usually consists of two (some 
tunes three) nerves The outer nerve usually anses by a few rootlets 
from about the middle and lower parts of the renal plexus, the rootlets 
soon coalesang to form a single nerve which converges toward the 
spermatic artery It sometimes sphts mto two or three branches as it 
passes downward, and it meets the spermatic artery at a variable distance 
from its origin, depending on the level of origin of this vessel from the 
abdominal aorta The nerve lies to the outer side of the artery, com- 
municates by several fine branches with the other supenor spermatic 
artery which arises from the mtermesentenc group, and enters the 
postero supenor border of the testicle 
The inner nerve of the supenor ^nnatic group usually arises by two 
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or three rootlets from the lower end of the outer bundles of mterme«en 
tenc nerves On the right side the rootlets pass to the inferior vena 
cava and on both sides the> soon cralesce to form one or two larger 
nerves Asarule onl) onelargernerveissoformed and this approaches 
the spermatic arter> and occupies a course along its inner lateral aspect 
In most of the specimens examined bj Alitchell the nerve was observed 
to subdivide The outer smaller branch was found to adhere cJoseJv to 
the cpermatic arterj and maj be that blood vessel s mam innervation 
Mnce the larger mner branch is more readilv separated from the blood 
vesseland moreover communicates with the spermatic nerve (or nerves) 
ansing from the renal plexus as is evidenced b> numerous fine filaments 
In none of his specimens however did Mitchell observe an> true sper 
matic plexus formation This larger branch of the inner nerve of the 
superior spermatic group usually maintains its position along the sper 
matic arterj but branches quite extensive)) before entenng the upper 
part of the te«tide s posterior margin 

Espcaal interest attaches to this supienor «permatic group of nerves 
Macroscopicall) the) appear to communicate at no point with the other 
two groups of nerves which pass to the testicle and epidid)!!!^ and seem 
to be the onl) nerves which enter the testicle directl) The) are how 
ever vei> dosci) associated with the nerve supply of the kidney and 
with the intermesenteric nerves 

(2) The inttrmdtaie or middle spermaltc group Besides the superior 
h)'poga5tnc plexus a number of rootlets mav u«uall) be found coale'^nng 
to form the mam nerve of this group Less often this nerve anses from 
the upper end of the hvpogastnc nerve of the same ^ide In either case 
there is alwa)S an ai'^ociated twig which passes to the ureter In many 
of Mitchell s speamens the spermatic nerve divided into several branches 
some passing to the cpididvmis and others to the v as deferens 

The middle spermatic nerve is usuallv single passing downward and 
outward to the internal abdominal nng Here it joins two other struc 
tures which go to make up the spermatic cord but eventual!) it is split 
tip and liisfmJmrcd the epidtdymcs Sftd the hesd of the < as cAnfcmss 
Though the nerve passing along the vas which has its ongin in the 
mfenor h)pogastnc plexus communicates with this middle spermatic 
nerve there appears to be no relation between it and the supenor sper 
matic nerves The localization of this nerve to the epidid)mi5 would 
seem to be significant 

(3) The inferior spermaltc group The loop of nerves which often 



THE SCEOTUir AN© SCROTAL CONTENTS 373 

surrounds the lo'n er end of the ureter is the most common point of origin 
of the inferior spermatic group, but it maj also spring directly from the 
inferior hj’pogastnc plexus From both the periureteral nerve group 
and that aspect of the inferior hypi^aslric plexus which is nearest to it, 
fine branch fibers extend m a fan ^aped distribution to the vas deferens 
Of these fibers one is likely to be lai^r than the others and more widely 
distributed This chief ncr\e commonly arises from the anterior part 
of the parent loop or from the antero superior section of the infenor 
h3^ogastnc plexus Though such a nerve can be traced as far as the 
epididymis, and can be shown to contribute to its innervation, earlier 
in its course it accompanies the vas deferens and supplies that organ b} 
numerous fine filaments It may, honever, be very easily dissected 
free from the vas, shooing that the relation is not a close or important 
one This mam nerve of the inferior spermatic group communicates 
with the middle spermatic nerve, but has not been demonstrated to have 
a connection with the superior spermatic group 

The Lymphatics The lymphatics of the testicle and epididymis unite 
to form five or six large stems which pass upward m the spermatic cord 
to terminate in the lower lumbar nodes 

The testicle epididymis, vas deferens, and tunica vaginalis have no 
connection whatever with the inguinal lymph nodes The primary 
lymph zones of these structures have been anatomically demonstrated 
to he m the neighborhood of their embryological origin The testicle 
IS originally an intra abdominal organ situated )ust below the kidneys 
and even though it later descends into the scrotum, it retains the con 
nections acquired during the early stages of development The pre 
aortic lymph nodes therefore are the pnmarj nodes into which the 
testicular lymphatics dram 

The lymphatics of the testicle are of great surgical importance and a 
knowledge of the facts is essential to the correct diagnosis and treatment 
of testicular diseases 

The Spermabc Cord The spermatic cord is the pedicle of the testicle, 
and serves to support it in the scrotum and to convey the blood and 
l>Tnph vessels, nerves, and the vas deferens It extends from the internal 
abdominal ring through the inguinal canal into the scrotum, terminating 
at the postenor part of the testicle It is made up of the vas deferens, 
the blood vessels, lymphatics, and nerves of the testicle and epididymis, 
the coverings of the testicle, and the connective tissue Its topography 
IS of great importance to the sui^eon 
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Stipporis of the Testicle The manner in which the rormalK descended 
testicle IS supported and maintained in position is of particular interest 
to surgeons faced with the problem of fixing an aberrant testicle in its 
normal position in the scrotum, because such an operation can only be 
successful if approxunately normal ccmdjtjons can be estabbsbed 
^\^len the abdomen has been opened b> an extrapentoneal approach 
for a procedure upon the ureter or iliac xessels, it is possible to investigate 
these supports Such an in\estigation was made by Dennis Browne, 
who dissected the entiK side of the abdomen in the cadaier, leaving the 
muscles on the outer side of the deft made by the extrapentoneal m 
asion, and the spermatic ^essels, ureter, and kidnc) on the inner side 
The cord was then freed from tbe opened inguinal canal, and at the point 
where it joined the mam mass of abdominal contents the pentoneum was 
exposed by pulling away from it the spermatic \essels and their accora 
panjnng tissues The true pentoneum was then dissected awaj leaving 
e^ entually a la> er of fibrous tissue which is apparentl) contmuous around 
the whole extent of the abdominal cavnt>, enshealhing the Lidne> abo^e 
and receiving the ureter and spermatic >essels below It was found 
that at the intenial ring a prolongation of tbe fibers of this tissue accom 
panics the spermatic Nessels into tbe inguinal canal down to tbe testicle 
It IS this fan shaped prolongation of the fibrous- tissue ia>er which 
normally takes the weight of the testide, so that it does not come upon 
the relatnely weak and easily stretched blood \esscls and \a5 deferens 
when the suspensory musdes are relaxed 
Browne < mvestigations indicate that the customarj waj of different! 
ating between direct and indirect bemia — » e , that the deep epigastric 
ves^ls constitute a dividmg structure between them — is incorrect, 
because unsupported blood \essels ha^e not the tenseness and ngidity 
necessary to withstand the stram which as'^igning them this function 
imphes Actually, the structure which forms the boundarv between 
oblique and direct inguinal hernia is another band of fibrous tissue which 
defines the median half of the mtcmal abdominal nng “Its fibers are 
usually arranged as se^eraI «harp-edged crescentic folds blending be 
■hind wafh fhe sheath of the iliac vessels and m iront with the general 
extrapentoneal fibrous tissue In its shelter run the deep epigastnc 
vessels, and once it has been divided it inll be found that these vessels 
are so «lack that thej can be moved with ease downward and inward to 
the level of the external nng ” In ca«es of ectopic testicle division of 
this fibrous structure, resulting in straightening of the vessels, will 
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usually permit the testis to be embedded within the scwtum, with its 
blood supply unimpaired. 

Growth of the Testicle. Until the age of puberty the testicle remains 
very small. It then undergoes a period of very rapid development, ex- 
cept in those cases where its descent has been arrested or where varicocele 
has developed before puberty. 

Morphological Rests. Attached to the testicle proper and to the 
globus major of the epididymis are two small bodies known as the hydatid 
of Morgagni and the organ of GitaJdes {paradidymis). 

In many individuals the h 5 rdatid of Morgagni is absent. It is a pedun- 
culated, pear-shaped sac, from J to J inch long, its free extremity dilated 
and containing a colorless fluid. It is situated near the globus major of 
the epididymis, and is the remnant of the blind end of the wolfBan duct. 

The organ of Giraldes is the remains of the lower group of mesonephric 
tubules, the progenitalis. When present, it will be found above the 
lowest portion of the spermatic cord, immediately over the head of the 
epididymis. It consists of some convoluted tubules, and looks like an 
irregular patch perhaps ^ inch in diameter. 

These structures are of interest chiefly because they occasionally 
give rise to cystic tumors or to spermatocele. 

C. Anomalies 
I. Anomalks of the Scrotum 
BUobate Formation 

Arrest of fetal development may prevent union of the lateral halves 
of the scrotum along the line of the median raphe, resulting in the for- 
mation of a separate pouch for each testicle. In individuals presenting 
this bifid anomaly hypospadias is almost always present also. An 
exceptional case was reported by MacKenzie, wherein the scrotum was 
completely cleft but no other malformation was apparent. The patient 
bad reached the age of 54 years when, because of the relaxed muscle fibers 
which made the two scrotal pouches very long and pendulous, he first 
found his condition annoying. He therefore tied them in a single knot 
across the dorsum of the penis. The edema which quickly followed made 
it impossible to untie the knot, and the man came under observation with 
a gangrenous condition of both sides which only complete castration 
could alleviate. 
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Congentlal Cysts, Canals, and Tumors of the Scrotal Raphe 
Although these anomalies are rare, scattered reports in the hterature 
indicate that they are encountered often enough to merit their inclusion 
among the anomalies that may be obser\ed in the human scrotum 
Congenital cjsts and canals have been discussed under Congenital 
C> sts and Canals of the Pcnoscrotopenneal Raphe (p 240) Neff, of the 
Umversitj of Virginia, m 1936 described several cysts of the penile 
raphe and canals at the penoscrotal junction The latter should be 
ranked as scrotal anomalies rather than malformations of the penis and 
urethra, though the scrotal canals are undoubtedly of the same general 
type as the accessor> urethras mentioned on page 626 

2 Atwmalus of the Testicle and Eptdtdymts 
Anorchtdtsm Monorcktdtsm SynorcJiidism Polyorchdtsm 
Anomalies of the testicle, apart from those of position, are rare 
Congenital absence of both testicles (anorchidism) hardly ever occurs 
The development of onl> one testicle (monorchidism) is also rare, al 
though several verified cases have been reported Fusion of the testicles 
(synorchidism) occurs intra abdominaII>, and has onl> been discovered 
at operation or autopsj Supernumerary testicles (polyorchidism) is 
frequently diagnosed, but rarely occurs The supposedly extra testicle 
IS usually an encysted hydrocele, or, rarely, a partly divided gland 
A few actual cases have been reported, however, by Turner, Marsh, 
Schleimer, and others 

Cryptorchidism Ectopia of the Testicle 
Congenital malposition of the testicles is common Anomalies of 
position are of two types (1) retention of the testicle at some point in 
the course of its normal descent (cryptorchidism), and (2) displacement 
of the gland from its normal courm of descent (ectopia testis) 

CryptofchidUsm (Retention). NormaUy, both testicles are descended 
mto the scrotum at birth During the intrauterme period, one or both 
glands may, however, be arrested at some point in the line of normal 
descent The testicle may be retamed entirely vvithm the abdommal 
cavity, or it may be arrested between the internal and external ingumal 
rmgs, or retamed m the upper part of the scrotum 
Incidence Non descent or partial descent occurs m about 4 per cent 
of boys under 15 years of age The condition is more frequently um 
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lateral, and is seen oftener on the nght side than on the left Bilateral 
cryptorchidism is fairly common 

Ectopia (Displacement) Sometimes the testicle descends as far as 
the outlet of the inguinal canal and thence deviates to some abnormal 
position, most commonly the permeum (ectopia permeahs) These 
aberrant glands ha\ e also been found at the penoscrotal junction (ectopia 
penalis), in Scarpa’s triangle (ectopia cruralis), and toward the anterior 
superior spine of the ihum on the superfiaal surface of the aponeurosis 



Fig 78 Vanous t)'pes of undescendtd testes A testis mai be retained witbui the 
abdoRunal c&vity or arrested betnwn (he ioiemal aud external inguinal nags or retained 
iR the upper part of the scrotum 

of the external oblique muscle (ectopia inguinahs interstitiahs) Both 
testicles may descend by the same ingumal canal (ectopia transversa) 
Rarely, a testicle will descend into the true pelvns (ectopia peKicis) \ 
case of ectopia pelvias is illustrated in figure 90 
Etiology of Cryptorchidism and Ectopia 'Maldevelopment of the 
structural route along which the testicle must descend leads to retention 
or displacement of the gland but authors differ wadely regarding the 
details of the many possible defects which might produce, or help to 
produce, these anomalous conditions Possible contributory factors 


378 


CLINICAL nROlOGV 


are maldevelopment of the scrotum and its m\esting pouches, or of the 
cremaster muscle, guberaaculum, or inguinal fold (Supports of the 
Testicle, p 374) Certain fibers of the gubemaculum may eiert unusual 
tension upon the testicle in such a way as to di\ ert it from its normal line 
of descent, and the advance of a hernia ma> push it into an anomalous 
position In cases of arrested descent, hormonal defiaenaes also 
appear to play a part 

Pathology As a rule, cryptorchid and ectopic testicles in adults are 
atrophic, and spermatogenesis is absent The degenerate e changes 
m undescended testicles become increasingly recognizable after puberty 
Dissolution and atrophy of the semmiferous tubules gradually take place, 
but the mterstitial cells of Le>dig are apparently not greatly influenced 
by the abnormal position 

■Mjdommal retention of both testicles is frequently associated with 
malde\elopment elsewhere in the genital tract 

Complications of Cryptorchidism and Ectopia In addition to testicu 
lar atrophy, stenlity, and, sometimes, imperfect attainment of the 
secondary sex charactenstics, there are certain other complications to 
Vihich the retained or displaced testicle is prone 
The abdommally retained testicle is far more liable to tcrsion and the 
partially descended testicle to trauma, than is the fully descended gland 
Alost ob^erv ers agree that the abnormally situated testicle is also more 
susceptible to maUgnant degenerahon than is the normally placed organ 
Eerma is a %cry common accorapianiraent of imperfectly descended 
testicles In the nonnal descent of the testicle into the scrotum it is 
accompanied by a tube of pentoneum, the processus ^ agmalis, the upper 
opening of which is closed after descent is complete If, however, the 
testicle’s decent is arrested, the pro<»ssus vaginalis remains patent 
This may also occur with a normally descended but undersized gland, 
so that not mfrequently one will find a more or less defective testicle m 
its normal position and accompanied by prolapse of certam of the 
abdominal viscera into the processus The pentoneal process associated 
with an undescended testicle often has a larger lumen than is found 
whftD. descent has taken, place nonnally^ a fact which may account for 
the greater frequency of torsion of the spermatic cord under these ar 
cumstances 

Abdominal and mgumal retention favor the early development of a 
hernial protrusion, while the testide lymg just below the superfiaal 
abdominal nng, high in the scrotum, as a rule does not so soon have an 
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accompanying hernia It must always be borne m mind, however, that 
persons with a partially descended testicle may exhibit a henna at any 
age 

Inguinal hydrocele is very infrequently observed surrounding an un 
descended testicle 

Associated nenous disorders are common Boys with this defect often 
become neurotic, espeaally if they are not relieved before puberty 
Adults sometimes fear lack of sexual power and the abihty to reproduce, 
and may become depressed and morose on this account Reduction of 
the testicle usually relieves the neurosis 

Diagnosis Diagnosis depends upon the findings of physical ex 
ammation Failure of the testicle to descend causes that side of the 
scrotum which has not received its normal content to appear shn\eled 
and often to remain noticeably undeveloped both testes fail 

to descend, the appearance of the scrotum wiU simulate the labia majora 
of the female, and there may be some difficulty in determining the sex 
of the individual 

The palpable ectopic testis is easily diagnosed If the testicle is intra 
abdominal, and cannot be palpated, the diagnosis can be made only by 
operation 

Treatment Non-descent or partial descent of the testes at birth is 
common If the glands have not fully descended by the end of the first 
year, it is customary to consider the condition as abnormal Many of 
these testes will descend spontaneousl> later — usually at or shortly 
after puberty, but frequently not until the sixteenth or seventeenth year 
True undescended and ectopic testes cannot descend because of mechani 
cal factors present and therefore require surgery 

The longer the testicle remains in its abnormal position the greater 
will be the atrophy and degeneration of the seminiferous tubules If the 
testicle has not descended spontaneously at a fairly early age operation 
should be done — not only so that the gland may develop normally, but 
becsase amfe'wnrdW Cestidcs aae mew hdih thsn cMcmslly setasted 
glands to suffer trauma torsion, or malignant degeneration 

Hormonal Therapy Attempting to bring undescended testes mto 
their proper position m the scrotum by the use of gonadotropic hormones 
derived from the anterior lobe of the pituitary gland and similarly acting 
water soluble substances derived Itom the unne of pregnant women 
has many enthusiastic advocates 

It IS our behef that endoenne therapy with gonadotropic hormones is 
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not only valueless in effecting descent of a testis but, m larger doses, is 
definitely harmful to undescended testes True undescended and ectopic 
testes, vhich are fixed in their abnonnal position, will not descend into 
the scrotum with hormonal treatment, but require operation for their 
correction Testes that do descend following injection are the tj'pe of 
abnormally situated glands which mvanably will descend spontaneous!) 
— usuall) about the time of pubert) That this point of view is be 
coming more common among those who have utilised this form of therap) 
is evident from the literature 

Of particular mterest, m this regard are the recent expenments of 
Eisenstaedt Appel, and Fraenkel on rats In these, the experimental 
animals showed a characteristic response to hormonal treatment when 
the testes had been made cryptorchid The gross appearance of these 
testes corresponded closelj to that of human undescended testes which 
had received larger dosage of hormone (approximate!) 6 000 R U ) and 
which subsequent!) required operation to overcome a mechanical cause 
for their failure to descend The most striking changes were in the cap 
sule and the seminiferous tubules Dense fibrous adhesions were 
present between the viscera! and parietal la)er5 of the tunica vaginalis 
and there was marked thickening of the tunica albuginea— changes 
which were not observed m the cryptorchid testes of unmjected control 
animals Changes m the tubular epithelium consisted in a decrease in 
the number of the sex elements and failure of their development There 
was complete absence of “spermatids and mature sperms and the tubules 
were shrunken and atrophic and filled with Sertoli cells and spermato 
gonia Occasional partial!) or completel) h)alinizcd tubules were 
observed throughout the sections Similar but much less marked 
changes were seen in the untreated cryptorchid testes used as controls 
The tubules of these contained man) spermatogonia and “ipermatoc) tes 
and, occasional!) mature sperms with no evidence of hvalinization of 
the tubules The interstitial tissue in the ci^-ptorchid testes in both the 
treated and control animals was increased m amount Often there was 
considerable edema of the interstitial tissue These changes were most 
marked in the injected animals It is the opmion of these authors that 
the surgical correction of undescended testes after hormonal treatment 
IS not facilitated as claimed b> many, but is rendered more difficult 
due to the increased number and thickness of adhesions 

Surgical Treatment The surgical correction of undescended and 
ectopic testicles is considered under Operative Treatment of Ciyptor 
chidism and Ectopic Te'ticle (p 487) 
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Hermaphrodtsm and Pseudohermaphrodtsm 
Hexmaphrodism A true hermaphrodite is one irho possesses the 
gonads and external genitalia of both sexes and is able to function as 
either male or female No such individual has been proven to have ex 
isted 

Hermaphrodismus verus m the human is of three types There may 
be an ovary on one side and a testis on the other (hermaphrodismus later 
alls) , or an ovotestis on one side, with either an ovary or a testis on the 
other (hermaphrodismus unilateralis), or an ovary and a testis on each 
side (hermaphrodismus bilaterahs) 

Hermaphrodism m man is exceedingly rare In his excellent treatise 
pubhshed m 1937, H H Young has listed the 20 cases of true herma- 
phrodism accepted as proven microscopically He found ovotestis 
present m all but two of these His classification of these cases is as 
follows 

Hermaphrodisaus UteraLs 3 cases (includmg 1 of touiig s own) 

Hermaphrodismus undaterahs 9 cases (aa ovotestis on one side nitfa an ovary on the 
other 5, an ovotestis on one side «itb a teslts oo the other 4 ) 

Hermaphrodismus bdateralis 6 cases 

Young’s own case of hermaphrodismus lateralis is particularly interest 
mg m that the 18 year old patient was masculine m every external as- 
pect, with strong male tendencies and sexual emotions yet the ovary 
showed complete functional development, ovulation having evidently 
gone on for some time At operation for left undescended testicle, a 
uterus tube, and functioning normal ovary were discovered in the 
abdomen The testicle on the opposite side was in the scrotum Pan 
hy sterectomy and a successful plastic operation for hypospadiac penis 
resulted m a normal sexual life for this patient 
In a case reported by Kwartin and Hyams (1927) there was a short 
penis, an empty scrotum, similar in appearance to that in any case of 
cryptorchidism, and a mass befon the nght externaf ingumaf nng af 
tached to the base of the inlernal aspect of the scrotum by a fascial 
tendinous cord On section this mass proved to be an ovotestis, its 
upper part being composed of atrophic ovanan tissue and the lower part, 
which was separated from the upper by a firm fibrous band, containmg 
cellular structures similar to those found in cryptorchid testicles On 
the opposite side was an ovary 

Pseudohermaphrodism A pseudohermaphrodite is one in whom the 
gonads of but one sex are present, but there are abnormalities of the ex 
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temal gemtalia wluch make the true sex of the individual doubtful 
The external gemtals usually resemble those of the opposite sex and are 
frequently rudimentary The duct system may be mixed or bisexual, 
and more or less atrophic, and there is an amazmg complexity in the 
distnbution of the secondary sex characteristics In fact, any definition 
and classification of pseudohermaphrodism must be looselj interpreted, 
so numerous and varied are the types of delation from the normal 
The difficulties of the phj sician who is called upon to deade the sex of 
such an indi\’idual are apparent The sex is often erroneousl> mter- 
preted at birth and children are brought up as bo>s (or girls) when actu 
all> thev are of the opposite sex Pseudohermaphrodism is not un 
common, and occurs once in 1000 persons (k^oung) 

In an interesting case reported b> Cullen, the patient's general appear 
ance inclined to the masculine and an organ suggesting a penis was pres- 
ent The urethra, howe\er, was distinctl> of the female there 

was a ^agma m normal position, into which the finger could enter for 
1} inches although it ended lo a blind pocket wath no c\ndence of a ccrMi 
uten Operation upon a ngbt inguinal hernia showed the sac to contam 
a testicle and a portion of the epididvims, while careful search of the 
abdomen failed to re^ eal an) trace of uterus, tubes, or o\ anes On the 
left side a testicle could be clearl) made out in the upper part of the 
inguinal canal Histological examination of the testicle showed some 
minor changes The gland epithelium was swollen, the cells closely 
suggesting the large squamous cpuhehal tvpe There was no endence 
of spermatozoa The epidid)Tms was but little altered 

The 10)earold patient, whose case was reported bj Quinb\ was 
raised as a bo\ because of the male tA"pe of genitaha and predommating 
male secondare characteristics The services of the surgeon were sought 
on account of hypospadias and “undescended testicles ” There was 
no CMdence of a ^agIna Search for the supposed testicles re\ealed no 
trace of a spermatic cord in the inguinal canal, and m the abdomen was 
found an infantile uterus w^th attached tubes and o\anes of normal 
appearance Therefore, this mdmdual was of the female sex despite 
greath predominating male secondat) characteristics, which were un 
doubtedli inSuenced b) the adrenal hj-pertroph) that was demon 
strated 

In his monograph (1936) Young has reported a most interesting group 
of 17 cases, 10 of the male and 7 of the female tipe, with remarkable 
variety m the secondar) characteristics In one case the patient had 
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« been reared as a gitl until 20 years of age, when, doubting "her" sex, 
“she” assumed male attire and submitted to exammation This re- 
vealed a hypospadiac penis, partially descended testes, cleft scrotum, a 
pseudo vulva, and a female-type urethra There were nocturnal erec- 
t ons and emissions, and the emotions were entirely masculine Numer- 
ous operations to cure the abnormalities were successful, and the patient 
marned his hospital nurse and had a normal sexual life In another case 
the mdindual was reared as a male until 13 years old Exammation at 
that time showed a well developed hypospadiac penis, fully descended 
testes, an abnormal left epididynus, male tN^pe chest and pelvis, and 
female labia, urethra, and vagina At operation for removal of the 
vagina, tissue of a fallopian tube nas found attached to the upper end 
of the vagina, and was also removed The left testicle and epididymis 
were abnormal and there as no vas deferens 
In our oivn case, that of a 17 year-old male who had been brought up 
as a girl until 4 years of age, the abnormabties nere confined to the ex- 
ternal genitalia The penis was small and bound doini to the scrotum, 
the testicles undescended and palpable in the inguinal canal, and at the 
penoscrotal junction ^as a cleft m the tissue gmng the appearance of 
labia majora In this cleft was the unnary meatus and just belots xt a 
small vagina which admitted a catheter for a distance of about 3 cm 
The prostate nas of normal size In every other i\ay the boy was mas- 
culine m appearance and m temperament The hypospadiac condition 
was corrected by *a three stage plastic operation (Figs 62 to 68), the 
\agina temo\ed, and bilateral orchidopexy done 
Etiology The embryological devdopment of the testide and ovary 
offers ample opportunity for the complex maldevelopment resulting m 
the various types of hermaphroditic anomalies A definite explanation 
of this unfortunate occurrence is, however, still forthcommg Among 
the various possible etiological factors that have been suggested are 
disorders originating in the gametes, disturbances in the chromosome 
formula, endocrine gland dysfunction dunng embryological differentia 
tion, maldevelopment of the interstitial ceils of the testicle and ovary, 
resulting m incomplete de\ elopment of the internal and external gem 
taha, developmental defects of theurogenital sinus, producing multiform 
abnormalities of the external genitalia 
Diagnosis There is only one rray in which true hermaphrodisra can 
be accurately determined, and that is by operative in\estigation, to 
discover whether a testicle and an ovary are present in the one person. 
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Exp!orator> operation is also usually iiecessar> m pseudohermaphrodism, 
to ascertain the true se-^ of the individual 

Treatment Treatment of these conditions has been, for the most 
part, unsatisfactory In true hermaphrodism, removal of the ovary, if 
the secondary characteristics are predominantly male, or removal of the 
testicle, if they are predommantly female, vnil result m a certain degree 
of benefit to the patient 

Treatment of pseudohermaphrodism consists primanlj in correction 
of the external physical defects So man> are the forms which this 
anomalj may assume that no general rules can be laid down Each case 
requires careful individual sludj, with treatment adapted to the m 
divndual findmgs 

Anomalies of the Eptdtdymts 

The epididvTnis ma) not onij be malformed m a variety of waj'S, but 
It may be abnormal!) situated m the scrotum in relation to its testicle 
Sometimes there is absence of the epididvmis the ductuli eflerentes 
anastomosing directl) to form the vas The epididv mis maj be so large, 
m relation to the peritoneal tube through which it must descend to reach 
the scrotum, as to render this descent impossible Other cases have 
been recorded m which the testicle proper was arrested in the inguinal 
canal, although the vas deferens and epidid)Tnis were descended and 
palpable outside the canal It should be emphasiaed m this connection 
that the vessels conveymg the blood supplj of the testicle are entircl) 
separate from those suppl)ing the epidid)-rois and vas deferens 

D Physiology 
1 F/iystoJogy of the Scrotum 

The scrotum not onl) provides a receptacle and protective covering 
for the testicles, but acts as a thermoregulator for these glands 

That such thermoregulation is necessarv for spermatogenesis was 
established b\ a senes of experiments earned out at the Universit) of 
Chicagp bv CaxlR Moore and his a«’maates m 1924 It was found that 
a normall) functioning testide of an adult guinea pig lost praclicallj 
all its germinal epithelium when the testide vvas elevated from the scro- 
tum into the abdomen ^^^len examined after the lapse of two to three 
weeks, the tubules were found to be shrunken and vacuolated and their 
canals emptv \ single basal row of nudei were unaffected, which were 
assumed to be Sertoli elements Socnnati^encsis from the transplanted 
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testicle ceased entirely and i\as not resumed as long as the gland was 
kept in the abdomen , but so soon as the testicle was returned to the 
scrotum, even when epithebal degeneration had taken place, spermato 
genesis was immediatel> resumed, so that live spermatozoa could 
shortly be demonstrated It was found that the factor responsible for 
this degeneration of the transplanted testicle was the higher temperature 
of the abdomen, which m the guinea pig is 2° to 3®C higher than that 
within the scrotal sac Other investigators reported a similar difference 
between the scrotal and abdominal temperatures of the rabbit Trans 
plantations w'ere carried out on a large number of experimental animals, 
with similar results 

That the scrotum protects the spermatozoa after they have been 
f uU\ matured and stored in the epididvTnis was pro\ ed by another worker 
m Moore’s laboratorj, Heller Working with guinea pigs and rats, 
he found that if the epididjTnis were isolated, but left m the scrotum, 
the spermatozoa remained actiie for as long as 30 dajs MTien the 
gland was altogether remoxed from the ammal’s body, but was retained 
in the scrotum while immersed in saline solution, the spermatozoa were 
kept ah\ e for as long as 23 days Without the protection of the scrotum 
the sperm was lost within 13 to 14 da\-s 
In later experiments Moore and his co workers conhrmed their earlier 
work, and in Europe, Harrenstem, of Holland, and Knaus, of German v, 
extended their findings to human subjects, ascertaining the same i ana 
tions of temperature within and without the scrotum 
The structure of the scrotum— its thm walls, lack of subcutaneous fat, 
rich supply of sweat glands, and power of relaxation and contraction — 
IS peculiarly adapted to this delicate function of regulating the environ 
mental temperature of the testicles That such a function is essential 
for sperm cell formation is shown by cryptorchids, in whom spermato 
genesis is diminished or absent, due, it is now believed, to the elevated 
temperature of the abnormally situated testicles 

2 Physiology oj the Testicle 

Dual Function of the Testicle The testicle has a dual function (1) 
the production of spermatozoa, and the secretion bv its tubules of a 
fluid which nourishes the spermatozoa and ’^rves as a medium for their 
transportation down the genital tract, (2) the production of an internal 
secretion which, m conjunction with the pituitary endocrmes, controls the 
growth of the accessory sex organs (epididvmes seminal vesicles, pros 
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tate, and bulbo-urethral glands) The exact nature of this endocrine 
IS not known It is unrelated to spermatogenesis and an azoospermatic 
undescended testicle produces it as readily as a normally situated gland 

Berthold (1849) through his transplantation studies on capons first 
put forth the idea that the testis secreted into the blood stream some 
substance that was responsible for preserving the male sex characteris- 
tics Onlj within comparatively late years, hoviever, has a dual func 
tion of the testicle been demonstrated, and the fact that these functions 
reside m different portions of the gland, so that it is possible to dissect 
away either part, leaving the other capable of carrymg on its separate 
actmtj , IS a still later discov erj Real progress on the biochemistrj of 
the male sex hormones is a product of the last decade Although the 
entire subject is still in the experimental stage, to the urologist the 
demonstration of a characteristic male sex hormone has opened up 
avenues leading to greater precision of diagnosis and an immense in 
crease in the possibilities of treatment 

Types of Cells Concerned m Testicular Function Three tvpes of 
epithelial cells are concerned m these functions of the male gland (I) 
the spermatogemc cells, which line the seminiferous tubules (2) the 
basal or Sertoli cells, vihich are situated at intervals on the basement 
membrane of the tubules, between the spermatogemc cells, (3) the inter 
stitial or Le>dig cells, which are found in the connective tissue between 
the semmiferous tubules (Microscopic Structure of the Testicle, p 368) 

Source of the Internal Secretion The popular belief that the sexual 
endocrine is produced solely by the mterstitial cells of the testicle still 
awaits proof These cells were first described as distmct from the 
spermatogemc cells in 1850 bj Lejdig, who believed them to be a tj^ie of 
connective tissue cell which supplied nutriment to the spermatogemc 
cells — a view generall> accepted until the beginning of the present cen 
turj 

In 1903, Ancel and Bouin showed that the tubular and interstitial 
portions of the testicle had different functions, and attempted to prove 
that it was the interstitial portion which produced an internal secretion 
upon which the development of the male sex characteristics depend 
They had reached these conclusions through mv estigations which mdi 
cated that although abdommal retention of the testicle or hgature of the 
vas rendered the mdivndual incapable of spermatogenesis, so long as the 
mterstitial portion of the gland remained intact the secondarj sex 
characteristics were not mferfered with 
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Much \sork by later investigators has not yet definitely determined 
whether the sexual endocrine is produced solely b> the interstitial cells 
or by the Sertoli cells The inference that the Leydig cells are the 
source of the male hormone is made from observations on the cryptorchid 
testis, the testis treated by roentgen ray, and atrophic and hj’per 
trophied testes 

In the undescended leshcles of crypforcfnds the seminiferous tubules are 
atrophic, and are lined with only one type of epithelium, the component 
cells representing the common ancestors of the Sertoli and sperm cells 
The interstitial cells, however, are normal or hypertrophied Although 
the undescended testicle is incapable of ^ermatogenesis as a rule, the 
secondary sex characteristics develop normally in most bilateral cryptor 
chids Transplantation of the testicles from the scrotum to the ab 
dominal ca\ ity m animals (experimental cryptorchidism) has been shown 
to result m extreme modification of the germinal epithelium, but the m 
terstitial cells retain their charactenstic appearance and the masculine 
sex qualities are maintained TTie Sertoli cells also remain unaffected 

7» tke iesUs irealed wih x ray therapy the Sertoh cells and interstitial 
cells of Leydig remain normal, although the Sertoli cells may be dis 
tended with fat The most radiosensitive cells are the spermatogonads. 
The fact that the Sertoli and interstitial cells remained uninjured after 
high >o!tagex ray dosage, while the same exposures caused degeneration 
of the tubular components, was noted some years ago by Max Thorek 
and others Examination of the Leydig cells in testicles showing ex 
trerae x ray injury and degeneration of other cellular structures revealed 
that, far from suffering barm, the interstitial cellular structure had been 
actually stimulated and benefited In the extensive studies earned 
out by Lower and his assoaates at the Cleveland Climc, it was found that 
decided alterations in glandular function followed exposures of the 
testicles to radium or roentgen radiation, and that these findings were 
strikingly similar to those observed m glands which had been trans 
pfanted from the scrotum to the abdomen There was degeneration 
of the spermatogenic elements but an increi^e m interstitial tissue and 
in the number of the Leydig cells It was further noted that whereas 
very weak dosage was suffiaent to bring about tubular degeneration 
and azoospermia, it was only extremely high dosage which would destroy 
both the Sertoh and interstitial cdls Moreover, destruction of the 
tubules alone activated the Leydig cells to produce greater amounts of 
male hormone As this excessive production of the male hormone is now 
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believed to induce prostatic hj’pertrophj , ha\e here an explanation 
for the tendency toward prostatic hypertrophy as age begins to lessen 
the sperm produang powers of the testicle 

In the alrophtc teslfs the Sertoh cells are found to be constantly pr«- 
ent, and this fact has led to the suggestion that these may be the hor 
mone produang cells It is possible that both the Ley dig and Sertoli 
cells have an internal secretion 

The Testicular Hormones It is now believed that there are two male 
hormones (1) the male sex hormone (androtin), (2) a substance which 
inhibits the activity of the pituitary gland (inhibm) Under normal 
conditions these two hormones supplement each other 

AndroUn is a hpoid soluble substance believed to be derived from the 
interstitial cells, and acts as a sex stimulant It is the comb growth 
promoting substance of male unne, and is chemically and physiologically 
comparable to ovanan theelin It is produced only upon stimulation 
of a gonadotropic hormone formed by the antenor lobe of the pitmtan 
gland FoUownng hvpophvsectomy there is an immediate decrease in 
the size and w eight of the testicle, as weU as in its spermatogenic abilitv 
AndroUn is necessary to maintain the prostate in the normal state, but 
It IS capable of producing hypertrophv if an excessive amount is pro 
duced It IS now' a well recognized fact that the pituitary gland can 
stimulate the testes to the producuon of enough androun to cause 
hv’pertrophy of the prostate in tats 

Inhtbin (centrum), the second testicular hormone, is an hypothetical 
water soluble substance supposedly secreted bv the germinal cells of the 
seminiferous tubules It is believed to inhibit the antenor pituitary 
action on the accessorv male reproductive organs The absence or 
reduction of inhibm leads to excessive secretion of the pituitary gonado 
tropic hormone, which stimulates the secretion of androtin suffiaently 
to produce hy'pertrophv of the prostate From these facts Lower, 
Engel and McCulIagh, of the Cleveland Climc have postulated the 
following theory for the development of prostaUc hypertrophy with the 
advance of age Vormally the spermatogenic cells secrete enough m 
hibin to prev ent eicessiv e activnty of the pituitary With degenerativ e 
changes, or decreased spermatogenic function due to the adv ance of age 
there is a gradual reduction in the amount of inhibin Wth the re 
straint removed, the pituitarv bcoimes hyperactive and stimulates the 
interstitial cells to produce an excess of androtin, which in turn pro 
auces prostatic hypertrophy 
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Androtin, the male sex hormone, is present m testes and also m the 
urme of males of all ages except the very young Womack and Koch 
foxmd no comb growth promotmg hormone in urme from boj s under 
10 years of age N’ormallj , it is produced aintinuously and is eliminated 
through the kidneys There is no storage of the endocrine anywhere m 
the body 

The various tests for the quantitative detection of the male hormone 
are based on the effects produced by the injection of a source of the hor- 
mone into a castrated animal Rats, guinea pigs, and capons have been 
used extensively in tests of hormomc activity Caponized cocks are 
particularly good subjects for the demonstration of the male hormone 

As far back as 1849 Berthold showed that the well known effects of 
castration could be prevented by grafting the testes elsewhere m the 
bird's body As a result of these pioneer transplantation studies the 
testicle became the first organ shown to possess an endocrine function 
The delayed discovery of a method of extracting the male hormone 
from testis tissue, as compared with the extraction of hormones from 
other endocrine glands, can probably be attributed largely to the very 
low concentration of the hormone in the testis tissue The first investi- 
gator to study the effects of active testicular extracts b> the cockscomb 
method was Pezard (1918), nho observed that extract from ciyptorchid 
testes produced full comb growth in a capon McGee (1927) accom- 
plished the first successful method of extraction and concentration of the 
male sex hormone from testicular tissue Moore McGee, Price and 
Gallagher (1928-1929) proposed a nen test based upon cvtological 
changes m the accessory reproductive organs and the secretions of the 
seminal vesicles and prostate 

A quantitative test for the male hormone was devised by Koch and 
Gallagher m 1930 This was based on the minimum dose necessary to 
produce a detectable comb growth in S <la>s 

Since the development of the methods of extraction and assay by 
ifcGee, Gaffagher, and Kbcfi, and the subsequent imding of tfie mafe 
sex hormone in the unne, there has been amazing progress In 1931, 
Butenandt isolated the male hormone in crystalline fonn from human 
urine, and to this the name ondrosterone was given In 1934, Ruzicka 
sjTithesized androsterone from cholesterol This was the first artifiaal 
production of a sex hormone 

In 1935, David, Dingemanse, FreuQ, and Laqueur, of Amsterdam, 
isolated in crystalline form from bull testis tissue itself a \ery potent 
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substance which possessed marked androgenic properties To this 
has been given the name testosterone It is the onlj androgenic sub 
stance nhich has been extracted and recrystalhzed m a chemicall\ pure 
state from testicular tissue There is some evidence that testosterone 
originates in the interstitial cells of Le>dig, and that another testicular 
hormone arises in the germinal cells of the tubules Later in 1935 testos- 
terone was synthesized from cholesterol b> the Butenandt and Ruzicka 
groups 

It has been assumed by many investigators that the male hormone 
extracted from the unne is identical with that recovered from bull testis 
tissue Howeier, Laqueur and his associates (1931), and later in\esti 
gators, have found that their chemical and experimental properties are 
different Androsterone affects the prostate maml> , and testosterone 
affects the prostate and seminal vesicles equally Using the capon, 
testosterone possesses 7 times the comb growth activity of androsterone 
and 21 times that of dehjdroandrosterone (Da>) Neither of the two 
androgenic hormones present in male unne — androsterone and dehjdro 
androsterone— has ever been recovered from extracts of testis tissue it 
self and their pnmar) origin is still unknown It is behcved b) some 
investigators that they may be only degradation products of the true 
sex hormone 

Interrelation of the Testis and Other Endocrme Glands The mter 
relation between the teslis and the other endocrine glands, notabh the 
pituitary and the adrenals, is very complex and not completel> under 
stood It is w ell known that disturbance of one gland throw s the others 
out of balance The >anous forms of endocrine dystrophias, such as 
eunuchism, infantilism, senthsm, gigantism, dwarfism, hermaphrodism 
and Frohlich’s disease — are usuallj caused onI> in part bj dysfunction 
of the intcmal secretion of the testis 

That there is a hormonal balance among the hyTKiphysis, testis (or 
ovary), and secondary sexual organs is an established fact The testis 
(ovary) functions only when stimulated by certain substances that 
normally are supplied by the anterior pituitary The activity of the 
pituitary , on the other hand, is normally held m check by gonadal 
secretions, for when the testicular hormones are present in normal 
amounts hy’pophyseal activity is lowered, but when this inhibition is 
removed, hypophyseal actmty is mcreased Evans has isolated two 
substances from the antenor Ibbe a sex stimulating (gonadotropic) 
hormone and a grow th stimulatmg hormone 
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Effects of Castration There js no proof that castration in animals 
necessarily damages the animal CTcept in its breeding capacity In man, 
the effects of castration, or remo\al of the testicular endocrine from the 
bod> , are complex They differ according to •vshether castration is done 
before or after pubert> 

Before puberty, growth is obviously more affected since the secondary 
sex organs are still small and ill devdoped Castrated immature males 
at matunty show lack of development of the genital organs and second- 
ary sex characteristics Castration at birth leads to eunuchism Post- 
pubertal castration produces less well marked changes Deficiency of 
the endocrme after development of the genital organs will affect their 
normal activitj Spermatogenesis ceases, and degenerative changes 
take place m the epididymes, \asa, seminal vesicles, and prostate In 
males, castration may have a considerable ps> chological effect 
Korenchevsky and Dennison (1935) found that experimental castra 
tion is followed by delay m the normal involution of the thymus, slight 
atrophy of the thyroid, enlargement of the adrenals, and the appearance 
of castration cells in the anterior pituitary 
Many clinical and experimental studies have established that castra- 
tion leads to hypertrophy of the hypophysis, which is associated with 
characteristic histological changes in the anterior lobe and an increased 
secretion of gonadotropic hormones, as demonstrated by hypophyseal- 
implantation and parabiosis studies and by the mcreased concentration 
of gonadotropic substances in the unne of castrated animals 
It has also been established that hypwphj'seal implants or injections 
of the pituitary gonadotropic hormone, through stimulation of the testes, 
produces prostatic hypertrophy, whereas castration (in the rat) is 
followed by atrophy of the prostate and certain characteristic histological 
changes consisting of decrease in the siae of the cells and marked in- 
crease m mteraanar stroma In castrated animals, neither h>’pophyseal 
implants nor injections of the pituitary gonadotropic hormone prevent 
the usual atrophy of the prostate and seminal vesicles Injections of 
Upoid extracts of androgenic substances from bulls’ testes into castrated 
animals, however, prevent atrophy of the prostate and \esicles, and 
feeding of desiccated bulls’ testes to normal adult male rats, or the in- 
jection of the aqueous extract, over a period of time, results in hyper 
troph / of the prostate and vesides From these and other experimental 
findings there has been postulated a second male substance which m- 
hibjts the activity of the anterior pituitary 
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Therapeutic Use of the Testicular Endocrine Testicular Grafts 
Tie clinical emploiTncnt of the mtemal secretion of the testis awaits 
tandardization Although remarkable results have been reported from 
eliablc sources, some of the most enthusiastic accounts of rejuvenation 
ave not been substantiated 

NearU a quarter century ago Lespinasse conceived the idea of graftuig 
[ices of human testicle, taken from a living or recently dead subject, 
etween the lavers of the rectus muscle The transplants ab'^rbed 
ithvn a few months and the potenc> of the indivndual declined to its 
armer state The operation had a v er> limited application on mg to the 
ifficultj of procuring material for grafting The work of Lespmas'^e 
as followed b> that of other investigators includmg L>dston, Morris, 
IcK.enna and Voronoff 

VoronofTs enthusiastic preliminary reports on the transplantation of 
esticles from young animals to old and from anthrapoid apes to man 
1919), and his contmued interest, have not been confirmed bj other 
IV cstigators 

Reports on testicular grafting have emanated vnth considerable regu 
aritv from the service of L L Stanle> at the San Quentm prison in 
'alifornia In 1931, he reported on some 6,000 testicular implants, his 
ubjects being convicts m the pn«on who voluntanl) submitted to the 
peration Results on SO patients who had received injections of a 
aste of macerated rams’ testicles were pubbshed bj Stanlej s assistant, 
Aiuis Breck, m 1934 The results claimed were marked improvement 
1 symptoms such as asthenia, constipation, general debilitj , 75 per cent, 
narked sexual stimulation, 46 per cent, marked ' djTiamic ’ effect, 81 
er cent 

Jeanbrau (1928) expressed the opinion that testicular graftmg is 
leither dangerous nor inconvenient and that it can be effectual and 
iroductive of good results (1) in surgical castrates whose testicles have 
leen destrojed b) an organic disease or surgicaU> extirpated, (2) in the 
ubjects of bilateral testicular atrophj following trauma or mumps, 
3) m cases ol premature senihtj , and (4) m elderiv men who desire a 
upplementar> period of ph>sical, intellectual, or even genital activitj 
ke emphasizes that tlie organs and tissues are not made >oung again, but 
nerelj receive a temporar> stimulation, and that the bodilj changes 
xperienced after testicular grafting sbouldnot be referred to as“reju\en 
tion ’ but, rather, as “revitalization ” Thorek also stressed the fact, 
ipparent m his extensive mvestigations, that while no ‘rejuvenation ’ 
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2 popular sense of the t\ord has ever been witnessed, yet successful 
■ular and ovarian transplantations have unqucstionabi} impro%e(I 
ig physical and psj chical powers and retarded the onset of senilit> , 
cularl> in women 

e literature of the last decade contains comparati\ el> little on the 
ct of testicular grafting other than the reports of Voronoff and his 
jrters Urologists, both in Europe and America pass o\er the 
2 matter almost in silence 

; have utilised the sjrmge method of Stanley, who recommended 
ijection of testicular material from animals under the fascia of the 
s muscle The onl) material easil> obtainable b> us was the 
Je of the ram This was cut into small stnps under sterile precau 
and injected by means of a metal syringe and a large needle 
ospitaiization was required An occasional case resulted in necrosis 
discharge of the foreign substance, but usually the material was 
•bed without undue local disturbance The results were \er> m 
tmg The patients were considerabl) stimulated sexually for about 
nths on the average Some were reinjected but most of them lost 
sst when they found that the effect was transitoiy 
sitcular Extracts There are many testicular extracts now on the 
.et (aqueous acetone, benzine soluble, hpo soluble, etc ) These 
their clinical employment require much needed standardization 
e the use of this endocrine will be removed from the realm of thera 
c uncertainty Because the yields of the hpoid concentrate from 
1 testis tissue and from human urine are entirelj too low and the 
prohibitive it is necessarj to rel> on relatiielj inexpensive sjmthe 
ubstitutes Too much emphasis cannot be placed on the use of 
iically pure hormones 

inng the last decade the possibilities of the clinical application of 
lular therapj m certain cases of prostatic hj-pertroph} have en 
} the attentKm of many respc^sibie norkeis la Asnenca and T isfope 
ertrophy of the Prostate, p 840) Their researches indicate that 
ormone therapy ma> produce a definite clinical improvement m 
nts whose prostatism is not too far advanced, and in a verj small 
ntage of cases there ma> be actual dimmution in size However, 
se of glandular therapy m the treatment of prostatic hj^perplasia 
il in the experimental stage, and infinitelj more experimental and 
al data are necessar> before definite conclusions can be drawn as 
e real value of such therapy The synthetic preparations chiefl> 
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used are testosterone propionate (perandren), androsterone, androstme 
hombreol and inhibm 

The male sex hormones also have been found of clinical use in the 
treatment of nervous exhaustion asthenias and se\ere menopausal 
symptoms 

It is important to remember that the administration of sex hormones 
does not stimulate the testis to produce hormone On the contrarj 
there are grounds for believing that it definitely inhibits such internal 
secretion 

For many years Lowsley has been using an alcoholic extract of prostatic 
seminal \esicular testicular ovarian anterior pitmtarj and adrenal 
tissue as an mjection m men for the irapro\emeiit of sexual desire and 
ability and in women who have had all or a part of their o\ anan tissue 
removed The extract is injected subcutaneously daily for a period of 
2 necks and twice a week thereafter The result of this treatment has 
been spectacular m some cases and helpful in all It acts as a booster 
so that after a short period of treatment the patient m many instances 
resumes his former efficient state In women suffering from hot flashes 
\esical irritation and other e\idences of the menopause either artifiaal 
or induced the condition is materially improved but the extract must be 
administered at regular intervals over long periods 
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CHAPTER XI 


INJURIES AND DISEASES OF THE SCROTUM AND SCROTAL 
CONTENTS 

A LsjiniiES OF THE Scrotum am> Scrotai Co\te\ts 
1. Injuries oj the Scrotum 
n ounds 

Types of Wounds In ci\il life, wounds of the Scrotum are relatively 
infrequent They may, however, be encountered m the form of con 
fusions, gunshot viounds, stab wounds or lacerations 
Manv observations upon wounds of ibe«crolum were made during the 
World ^\a^ War injuries are, as a rule more extensive than those of 
civnl life, and the surrounding structures are more likclv to be involved 
Moreover, as they usuallv occur m voung adults tbc necessitv of con 
sen. mg sexual function is e<^eaall> great The reported injuries \ aned 
from simple contusions, sometimes giving nse to a hematoma, hemato- 
cele, or traumatic orchitis, to complete destruction of the scrotum and its 
contents Lesions of the urethra, herniation of the testicle and impacted 
foreign bodies were frequent compbcations 

Contusions of the scrotum are of fairlv common occurrence, especially 
among athletes and others engaging in strenuous physical actmti 
Thev are of no great importance unless they cau'e hematoma 

Alore or less extensive wounds following attempts at emasculation are 
occasionallv seen 

Severe lacerations, even to the tearing awav of the entire scrotum are 
sometimes encountered, particularlv in industnal practice 

Treatment of Scrotal Wounds Scrotal wounds should be treated 
m accordance with recognized surgical pnnapics Of great importance 
are (I) thorough cleansing of the original wound and maintenance of 
antisepsis throughout the healing process, (2) careful examination to 
discover and stop all sources of hemorrhage the ai oidance of hematoma 
being of the utmost importance If the skin edges are properh «utured 
healing by first mtention usuallv takes place, even where the loss of 
substance has been considerable 
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Palhattie Trealmeitl Comparati\el^ simple treatment suffices in 
the majority of scrotal A\ounds Rest, elevation of the scrotum and 
cold applications vnll usua]l\ alla> pam and prevent hematoma forma 
tion There is no part of the body which responds more readily to 
palliative treatment if intelligently and promptly apphed Heat is not 
so often useful as cold applications, but finds its best emplojment m 
acceleration of the circulation \xhen this is desirable — for example, m 
promoting the absorption of a hematoma 
OperahiC Treatmeiit In open wounds the bleeding may be profuse, 
requiring careful suturing of the scrotum through all its layers 
\Vhile the regenerative projjerties of scrotal tissue are so great that 
small nounds heal nith ease, m the absence of infective complications, 
and even large areas are at times completely restored without surgical 
intervention, plastic operations are usually advisable if extensive areas 
of tissue have been lost If septic infection does occur, it is apt to spread 
quickly and slough widelv, due to the looseness of the areolar scrotal 
tissue 

Foreign bodies should be removed immediately This is readily ac 
comphshed if only the scrotum is involved If the scrotal contents or 
the urethra are injured, they should be dealt with first If hernia of the 
testicle has occurred, reduction should be attempted at the earliest mo- 
ment, m order to avoid strangulation with its inevitable sequela- 
sloughing or gangrene 

Hematoma and Hematocele 

As both hematoma and hematocele are, more often than not, trauma 
tic m ongin, they may be considered under scrotal injuries 

Hematoma of the scrotum (Fig 37) is an effusion of blood into the 
tissues of the scrotum or testicle A hematocele is a hemorrhage into an 
already existing cav ity, such as the tunica vaginalis Hematoma rarely 
requires operation unless extensive, hematocele often does It is there 
fore important to distinguish between them 
Etiology Scrotal hematoma, without rupture of the skm, is a not 
uncommon occurrence, especially m boy sand athletes It is usually the 
result of direct v lolence, such as a blow upon the scrotum or a severe 
crushing injury Hematoma may also occur as a sequela of operation 
upon the scrotum or testicle 

Vaginal hematocele ma> be spontaneous, but that occurring m the 
scrotum is always of traumatic origin It is possible to have both 
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hematoma and hematocele, as hemorrhage mto the sac of a hj drocele 
will freqiientl) be attended by infiltration of the scrotum or testicle 
with blood 

The extreme \asculanty of the scrotum makes hemorrhage, with 
the formation of hematoma or hematocele, the chief postoperative diffi 
cultj of surgical intervention m this region Postoperative scrotal 
hemorrhage is due to improper attention to hemostasis in the course of 
mtervenbon The ease with which a hematoma maj form is readily 
understood when one considers the anatomical structure and blood supply 
of the scrotum Isot onlj are there abundant veins and arteries in the 
superfiaal cellular lajer, between the skin and the fibrous tunic, but 
there are also innumerable venules and arterioles m the external lajers 
of this same fibrous tunic Here, too, are situated the vessels of the 
cord, tunica vagmahs, testicle, and ^idid>'mis If ev-en the smallest 
of these be severed, it can become the point of departure for a smart 
hemorrhage or an extravasation of blood into the interior of the scrotum, 
which mav eventuate m the formation of a hematocele 

Perfect hemostasis in this region is difficult to obtain The v anous 
scrotal Ia> ers are composed of ver> loose tissue, and the interposed cellu 
lar structure is of extreme fineness These structural peculiarities fav or 
extrav asation of blood which infiltrates all the lasers, working its way 
through adjacent tissues or collecting in some location where it will not 
aid m arresting the hemorrhage b> clotting 

Pathology Such an effusion of blood mav occup> one of four loca 
tions (1) Usuallv the blood inundates the scrotal space — that is the 
cellular tract beneath the dartos, which separates it from the fibrous 
coat and the cremaster (2) Ver> rarely a hematoma may occupv the 
scrotal septum, in which case diagnosis is difficult Because of its median 
location It maj be mistaken for a dermoid cjst (3) In the third form 
— paravaginal hematoma — the blood collects between the tunica vagi 
nalis and the fibrous coat If there is a break in the fibrous coat, the 
blood will infiltrate the scrotal space “nie existence of such a para 
vaginal space has been demonstrated b> K.ocher and Lemicbez who 
made injections which permitted them to studv the arrangements of the 
tissues and to ascertain that a hematoma ma> form at three different 
pomts in front of the testicle, under the testicle and in front of the cord 
(4) In the fourth tjiie the hemorrhage is mtrav aginal (hematocele) 

A vaginal hematocele raaj leak through the incision made m tapping a 
hj drocele and thus reach the subcutaneous tissues of the scrotum but 
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usually the effused blood lies bet\t een the dartos and the tunica vaginalis, 
under the testicle, m such a way as to raise the gland perceptiblj 

Blood thus extra\asated into the scrotal tissues becomes thick and 
s> rupy and finallj coagulates into black clots about which the cellular 
tissue reacts until the clots are enveloped m fibrous tissue coverings of 
extreme hardness 

A recent hematocele contains fresh red blood, but later the blood 
degenerates and takes on a browmish color \\Tien the effusion of blood 
into the vaginal sac is a slow process, the blood coagulates and the walls 
of the tunica vaginalis are gradually overlaid with fibrin which adheres 
to the surrounding connective tissue, while the wall gradually thickens 
and becomes rough and uneven As the dot is absorbed and organized 
into connective tissue, the walls become still thicker When a hemato* 
cele has been long in existence, the surrounding sac wall wnll be found to 
be calcareous or even cartilaginous Sometimes the entire cavntj is 
obliterated leaving a mass which by pressure, mav cause atrophj of the 
testis 

Julian Ta>lor has reported a case of hematocele removed from the 
epidid>misof a man aged 28 years following an accident 14 > cars earlier 
He was unable to find any other example of hematocele endunng for so 
long a tune without producing unbearable manifestations 

Symptoms There is a wide difference in the rapidit> with which a 
hematoma or hematocele ma> form When there has been violent 
trauma, its formation is extremely rapid and attended by pain, but a 
spontaneous hematocele may develop slowly and insidiously, thus 
resemblmg a hydrocele In the latter event, there is practically no 
pam and the swelling increases very gradually If there is coincident 
hy drocele, the swellmg decreases m translucenry as the hemorrhage con 
tmues The process of coagulation and organization is slow , and it is 
usually possible to observe upon the scrotal skin an increased w armth 
and irregularity of surface due to the presence of underlying clots ^Vhen 
these clots remain after the plasma is absorbed, they can be palpated as 
masses in the scrotum, and the dark coloration of the effused blood is 
visible through the skin 

Diagnosis Diagnosis is not difficult if there is a history of recent 
trauma followed by rapid increase in the size of the scrotum Hemato« 
cele may, however, exist wnthout such a history The differentiation 
from hy drocele is usually simple, hematoceles being heavier than hy dro- 
celes and not translucent The Wassermann test will serv e to rule out 
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syphilis "Malignant tumors of the testicle, honexer, present pouits of 
resemblance that ma^ introduce an element of confusion (Tumors of the 
Testicle, Differential Diagnosis p 45S) Eiploraton puncture, a 
dangerous procedure should the tumor pro\e to be malignant, is to be 
a\oided if posable Should such puncture be neccssan, the strictest 
surgical asepsis must be obser\ed and where there is a suspicion of 
malignanc> , preparation for immediate subsequent operation should be 
made in advance 

Treatment Treatment of an ordinary traumatic hematoma or 
hematocele is palliative unless hemorrhage is severe or suppuration 
occurs, when operative interference becomes nccessarj Extensive 
hemorrhage, with great distention requires incision of the sac, evacua 
tion of the contents, and control of the hemorrhage If suppuration 
occurs, incision and drainage become imperain e 
In extravaginal hemorrhagic effusions in particular, surgical inter 
ference is rarch necessarj , aod the onij treatment usuallj required is 
rest and elevation of the scrotum with the application of ice packs until 
bleeding has ceased, followed bv hot applications to promote absorption 
In the vaginal cavitj , the final outcome depends upon whether or not 
the clot becomes infected If it does not, resorption usuall) takes place 
quite prompth, but when infection supervenes, resorption is delaved 
or, It ma> be temporanl> inhibited entirelj Sometimes suppuration 
takes place, resulting m true abscess-formation in the vaginal tunic 
The clot becomes purulent and is evacuated through the external mtegu 
ment In rare cases extensive gangrene mav follow the evacuation of 
such an abscess but, as a rule, the regenerative properties of the scrotal 
tissue eventually result in perfect healing even in severe cases 
In chronic cases, excision of the sac ma> be necessarj 

Traumalic Rupture oj the Tumca I oginalts in U-^drocele 
Considering the prevalence of hvdroceJe, traumatic rupture of the 
tumca vaginalis is not a common accident 
Etiology Direct trauma, such as a blow or falling astnde a hard ob 
ject, IS the usual cause 

Symptoms and Diagnosis Rupture of the tunica v-aginahs is im 
mediatelv manifested b> acute svmptoms such as a tearing sensation 
and severe pain, with, sometimes, evidences of profound shock, even to 
complete loss of con'aouvness The scrotum quicUj becomes edema 
tous At first the edema affects onlv the iniured side, but soon the 
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opposite Side as well as the entire penis, becomes edematous There 
will be more or less discoloration, depending on the extent of trauma to 
the blood \ essels The discoloration nia\ be merelj a slight ‘ black and 
blue spot’ or a large hematoma ma> be present A sharplj limited 
swelling usually indicates that onl\ the tunica \agmahs itself has been 
injured, but if the edema and discoloration extend to the abdominal wall, 
the chances are that the fibrous tissues are also mvoK ed in the rupture 
The diagnosis is usualU not difficult to make 

Treatment Surger^ is the onl\ adequate treatment Spontaneous 
absorption may occur, but, on the other hand, gangrene with fatal 
sepsis, has been recorded 

2 Injuries of the Scrotal Contents 

Although the testicles appear to be m a highl) exposed position, 
actually both these glands and the spermatic cords are so well protected 
by the enveloping scrotum, and so freeK movable m their suspended 
position that injuries to them arc comparati\ch unusual 
IVhen trauma affects the testicle or epididimis, the pain is usuallv 
excruciating and the shock out of all proportion to the apparent graMty 
of the injury Injuries of the scrotum alone produce less seiere reac 
tion and can by this means, readily be differentiated 
Lesions of the scrotal contents may be classified as open or closed 
Open lesions include puncture, stab, and gunshot wounds Closed 
lesions are principally contusions and dislocations There may be 
direct trauma to the testicle and epididymis, or the injury may be 
indirect, resulting m lesion of the spermatic cord, with damage or de 
struction of the blood \ essels and laceration of the xas deferens 
Torsion of the cord frequently takes place usually wnth the sequela 
of gangrene or atrophy 

Wounds and Conltiswm of the Tesbde and Lpididymts 
Gunshot Wounds of the Testicle Such wounds are quite frequently 
reported and are naturally more numerous in war literature Friscber 
recounts a case wherein the bullet traxersed the left scrotal sac, cutting 
off the globus major and the upper part of the testicle, lacerating the 
left cord and severing the vas deferens It then passed through the 
right scrotal sac, completely dislodging the testicle, the right cord being 
retracted into the inguinal canal The lacerated left epididymis was 
removed and the other structures repaired, the patient eventually mak 
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mg a g3od reco\er) from his wounds and regaming potenc\ Three 
months later, however, no spennatozoa could be demonstrated m the 
semen 

In an mjurv reported bj Thevenard a bullet entered the external 
surface of the left thigh and passed out through the ingumo crural fold 
into the scrotum, leanng it to pieces, lacerating the urethra, and prac- 
ticallj destro> mg both testicles WTien sera, 7 daj s after bemg w ounded 
m battle, the scrotum was hangmg in ribbons and the debris of the 
testicles rapidlj becommg gangrenous At each micturition the unne 
flowed over the wounded area Apparentl) no attempt was made to 
repair the damage to the testicles, for the author merely mentions that 
the scrotal wound “cleansed itself" while the testicular debns sloughed 
off, and that operation for the repair of the urethra was delav ed because 
the patient contracted scarlet fever Despite all this, however, healing 
took place, and when repair of the urethra was later undertaken a frag 
ment of the right testicle, about the size of a hazelnut, was found ad 
herent to the urethral canal Subsequent examination show ed that this 
testicular graft had apparentl> increased in size de^^pite this however, 
the patient had taken on somethmg of a feminine t>’pe This case 
illustrates the remarkable regenerative powers of scrotal and testicular 
tissue follow'ing traumatic injury 

Contusions of the Tesbcle and Epididymis Most contusions of the 
testicle and epididymis are sustained by horsemen, either from kicks or 
from violent contacts of various kinds while astride the animal s back- 

The immediate effect is intense swelhng and edema of the scrotum, often 
with ecchymosis and severe, nauseatmg pam, which radiates from the 
testicle to the thigh and the abdommal region If palpation can be en- 
dured, the testicle will usually be found more or less enlarged The swell 
mg and congestion usually mcrease for several hours then gradually sub- 
side, bemg Imiited to a certam extent by the inelasticity of the tunica 
albuginea The firmness of this unjneldmg tegument tends to intensify 
the pam, and its compression increases the damage already sustained by 
tfie tesftaV Saatc sargsims ava ceoofBatead o! the tasics 

albugmea for the relief of pam and to lessen the likelihood of atrophy from 
pressure Subsidence of the imtial nauseatmg pain is followed by a sev ere, 
constant ache whidi is aggravated by standmg or walkmg 

The diagnosis is usually readily made on the history and synuptoms, 
but the possibility of torsion, mfecUon, strangulated herma, and neo- 
plasm must be kept m mmd 



INJURIES AND DISEASES OP THE SCEOTUII 407 

Explosive Rupture of the Testicle Explosive rupture of the 
testicle from trauma has been reported In Cotton’s case the patient 
was struck m the scrotum bj a ball uhile witnessing a baseball game 
The swelling and discoloration were ixmsiderable, and as he had pre 
viously suffered from a varicocele a diagnosis of rupture of the varicocele 
was made Operation disclosed a mass of blood clots, and when these 
were evacuated it was found that nothing remained of the testis but 
shreds adherent to the tunica albuginea It had e\ndentl} exploded 
under the impact as a full bladder bursts under a blow The epididymis 
and cord showed little damage 

Prognosis The prognosis m testicular injuries should be guarded, 
for atrophj of the testicle may follow even a slight mjury, being de 
pendent, apparentlv, upon the formation of scar tissue or infarction 
Treatment of Wounds and Contusions Treatment of wounds and 
contusions of the scrotal contents is directed toward the immediate 
reduction of the acute s>Tnptoms along the lines laid down for the treat 
ment of scrotal wounds (p 400) Every effort should be made to avoid 
infection and to presen, e as much of the testicle as possible Hemor- 
rhage must, of course, be controlled at once, and shock, which is usually 
severe, combated b> the routine supportive measures, all attempts at 
examination being deferred until the patient rallies 
In general, a patient with an injured testicle should be put to bed im- 
mediately, given proper purgation, and placed on a bland diet Seda 
tives are given for the relief of pam if the injury is of recent ongin Co- 
deine, 0 06 Gm (1 gram), by hypodermic injection, or one of the barbitunc 
acid group of drugs, is usually satisfactory In every case of injury to the 
mtrascrotal organs, the scrotum should be put at rest (when it is not 
actually bemg treated locally) by a properly applied suspensory (p 519) 
If allowed to hang down, it becomes congested and may even be squeezed 
Wounds Slight incised wounds of the testxde and epididymis fre 
quently heal promptly without operative intervention if they are kept 
clean and the measures outlined above are followed The wound should 
be carefully cleansed with soap and water, followed by an antiseptic solu 
tion such as rivanol dextrose, 2 per cent, alcohol, 30 per cent, tincture of 
merthiolate, 10 per cent, or potassjom permanganate, 1 8 000 if the 
wound IS very foul As healing progresses, iodine solution, balsam of 
Peru, or Durante’s solution may be used to stimulate the tissues Dakin’s 
solution has a definite place in the care of such wounds 
The sulfonamides are very efficient m preventing and combating in- 
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fection in wounds of the scrotal contents In gunshot, shrapnel, punc 
ture, and other ^\ounds where infection is ljhel> to set m, the s\steinic as 
well as the local u'« of sulfonanude therapy is ad\isable 
In such w ounds it is also wise to administer a prophj lactic dose of ant: 
tetanus serum 

In the later stages of healing, the use of ultra violet raj therapj maj 
«peed the repair of a sluggish wound 
More ';e\ere wounds of the scrotal contents require immediate opera 
tion with repair of the damaged parts and dramage of the scrotum after 
proper antiseptic apphcations have been made Removal of the testicle 
maj be necessarj Surgical drainage is usuallj advisable m all wounds 
of the scrotum and its contents, except shght inased w ounds, because the 
areolar tissue with which the scrotum is lined soaks up the blood rapidlj , 
forming a large, hard mass which maj not subside for weeks 

If the tunica albuginea has been opened to anj extent, careful and 
immediate sulcal repair is essential to prevent hernia of the testide 
If hernia occurs, it should be reduced if possible, without loss of sub- 
stance and the tom envelopes carefuUj sutured 

Cotilusions Slight and moderate contusions of the testide or epi 
didjnnis do not usual!) require operative intervention, but are satisfac 
tonlj treated b> rest in bed, elevation and support of the scrotum, and 
the application of cold or hot compresses Cold applications are prefer 
able if bleeding is present, but when hemorrhage has ceased, hot apphea 
tions are substituted to promote absorption Surgical drainage becomes 
necessarj when hemorrhage is excessive (as it often is when the tunica is 
ruptured), or when the presence of fluctuation indicates that infection has 
occurred Sev ere contusions are likelv to result m atrophj of the testide 
regardless of treatment, and even mild contusions may produce a tjpical 
orchitis or epididjinitis, which disappears in time under appropnate 
treatment During convalescence the patient should wear a scrotal 
suspensorj 

Surgical Injuries 

OccasionalK , the tunica albuginea of the testicle is tom during re 
moval of a di<eased epididvmis In such cases the stnngv testicular 
substance is replaced and retained bj a mattress suture of plain catgut 
In operations for the radical cure of inguinal hernia the vas deferens 
IS sometimes div ided during dissection ol the «ac Tins is particulailj 
likelj to happen in little bovs, m whom the vas is verv slender In the 
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infant, the vas is a thin d hite cord whidi easdj maj be mistaken /or the 
margin of the hernial sac Separation of the spermatic i essels and cord 
from the hernial sac should be accomplished bj traction upon the fascia 
on either side, thus avoiding injurj to the structures themselves, which 
maj happen if thej are seized with forces In joung children the 
vessels are very small and easilj traumatized, and if bleeding sets m it is 
difficult to apply hemostats to sudi linj structures 
Atrophy of the testicle not infrequently follows operations for hernia, 
ciyptorchidism, hydrocele, and \aricocele, due, probably, to interference 
with the blood supplj of the testicle 

Luxation {Dislocahon) oj the Testicle 
Luxation, or acquired malposition, of the testicle is rare, and appears 
to be always dependent upon trauma AU ea, review mg the literature m 
1929, found only 23 cases reported m the 130 years between 1800 and 
1929, all of which followed trauma Nine resulted from the genitals 
being run over by a wagon wheel and 14 from blows and automobile 
and train injuries 

The luxation ma> take various forms, depending upon thedirection 
of the blow and certain anatomical peculiarities Internal (deep) luxa 
tion results m displacement to the inguinal canal, the abdomen, or the 
femoral canal External (superficial) luxation, by far the more common, 
results m subcutaneous inguinal, penile, pubic, penneal, or crural ectop> 
In compound luxation, the testis is dislocated through the ruptured 
scrotal wall 

Treatment Treatment is replacement of the testicle at the earliest 
moment This maj occasionally be possible without operation, but 
usually surgical interv ention is necessary 

ReUghling of Old Inpammalory Lestons 
Occasional!) , mjurv to a testicle is followed bj an inflammatory 
contfiCron oaf o/ -ill pfUpurfMff to the set eat} of the preceding trsamn 
A carefully elicited history in such cases not infrequently reveals a 
prevnous gonorrheal epididymitis which the testicular trauma has 
served to relight This possibility is of especial unportanCe m industrial 
medicine and to insurance companies 
The prevalence of chronic gonorrhea, and the frequency of acute ex 
acerbations of the epididymo-orcbiti> from injurv or strain, have de 
V eloped a tendency on the part of commissions of industrial medicine. 
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insurance companies and even phj siaans to regard as pnmanlj \ enereal 
the majority of acute infections arising from industnal injuiy or stram 
This IS often unfair to the worker Non gonorrheal infections are also 
pre\ alent and trauma or stram ma> be the exciting cause of an acute 
epididymo-orchitis Differentiation of venereal exacerbations for 
which workmen are not entitled to compensation frompnmarj trauma 
tic lesions of a purelj industnal nature for which the> are is«oraetimes 
verv difficult but m fairness to both sides the phj sician must make ev erj 
effort to distinguish between them Such differentiation necessitates a 
carefullv ehcited history and a most complete examination The un 
truthful patient is hard to detect Several weeks may be required for 
observ’ing and studying the ca«e before a definite diagnosis can be made 
since the acute condition must often be treated before the examination 
can be completed 

Aulolysts of the TesUch 

AutoI>sis or complete spontaneous disappearance of the testicle is 
exceedingl) rare In Andrews and Oslunds case the patient was 21 
>ear5 old but appeared younger had never shaved and had no desire 
for women The distnbution of hair was of the feminine type but the 
genitalia were of normal appearance although undersized The scrotum 
was normal but empty of testicles Careful examination of the inguinal 
region on each side failed to reveal the presence of anv testicles in the 
canals or sign of herniation Believing the case to be one of ciyptor 
chidism with the testicles probably retained in a high position operation 
was undertaken On opening the right ingumal canal it w as found to be 
most surpnsmgly empty The only cord element present was a nor 
mal appeanng vas which stretched the entire length of the canal and 
disappeared into the scrotum Traction upon the vas withdrew from 
the scrotum the remams of the testicle This consisted of a verv small 
epididymis and a fully developed tunica albuginea which was however 
completely empty There was no tunica vaginalis 

Because the vas was well developed and the tunica albuginea of nor 
mal thickness the authors were mdmed to believe the condition to be 
acquired probably about the fifth year judgmg bv the «i 2 e of the tunica 
albugmea 

There was no history of trauma in this case Oslund s experimental 
v\ork on the testes of young rats and guinea pigs has however demon 
strated the frequency of complete autolysis of the testicle following 
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trauma \Vhen a wedge shaped piece was cut out of the gland and the 
edges of the tunica vaginalis sutured together over the wound, complete 
loss of glandular tissue followed in a few months He also describes 
an ancient method of producing eunuchs by squeezing the testicles of 
young boys between the fingers while they are immersed in hot water 
These observations emphasize the dangers of traumatic injury to the 
testicles of young boys, and likewise offer an explanation of certain 
cases of male sterility for which no adequate cause has heretofore been 
found It IS not unlikely that autolysis of the testicle m the human 
occurs with greater frequency than is at present recognized 

Torsion oj the Testicle 

Torsion of the testicle is caused by sudden twisting of the spermatic 
cord, resulting m an acute strangulation of the blood vessels supplying 
the testicle and epididymis It is dependent upon anomaly in the 
position of the elements of the spermatic cord, testicle, or epididymis 
Though torsion may occur with fully descended testicles, it is much more 
frequent m those in whom the testicles have failed to descend About 
250 cases of torsion had been reported in the literature up to 1935 
(K.mney) 

Etiology The primary etiological factor in torsion of the testicle is a 
high investment of the gland and Us adnexa (Muschat) The testicle 
cannot become twisted unless it is freely movable It must be un 
attached at either side and suspended in the vaginal sac by a long 
spermatic cord As this is an abnormal situation, it is evident that 
torsion depends upon some congenital anomaly 

Dunng fetal development the gubemaculum, by gradual shortening, 
exerts traction upon the testicle When the gland has reached the 
scrotum, it is held firmly in place by the remnant of the gubemaculum 
(scrotal ligament), which forms a dense fibrous attachment between the 
most dependent part of the scrotum and the tunica vaginalis The 
testicle IS eventually surrounded by the tunica vaginalis, but the epi 
didymis is ne\er completely invested, its postenor portion remaining 
outside the vaginal sac and adherent to the inner scrotal wall There 
fore, when development has proceeded along normal lines, torsion is 
impossible 

Muschat s investigations showed that in torsion cases the tunica 
vaginalis completely invests not only the testicle but the epididy mis 
and the cord abo\e the testide's attachment, thus making the testicle, 
epididymis, and distal spermatic cord, wrapped m their \aginal tunic, 
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an "extravaginal bod\ ” hanging free in the vaginal sac, with no lateral 
attachment to the scrotal wall UTien m the course of dev elopment the 
V aginal process on the upper portion of the cord disappears, the sac of 
the testicle becomes entirelv independent Cross sections of the scrotum 
show that instead of a partial investment, as is normal, the testicle and 
epididymis subject to torsion are completelv included within the vaginal 
process 

Abnormal conditions anatomically favoring torsion are (1) an un 
usually capacious tunica vaginalis, (2) failure of the tunica vaginalis to 
close completely , (3) absence of the gubemaculum testis and posterior 
mesorchium, (4) absence of the scrotal ligament, (5) abnormal attach 
ment of the common mesentery and v essels to the low er pole of the testis 
and to the globus minor, so that the testis instead of being attached by a 
broad band is connected merely by a narrow stalk, (6) elongation of the 
globus minor, (7) abnormal length and loose attachment of the mtra 
vaginal portion of the cord, (8) looseness and flabbiness of the tissues 
connecting the testicle and epididv mis, (9) abnormality of the epidid 
ymal attachment to the scrotum, (10) combinations of these anom 
alies with imperfect descent 

The immediate cause of torsion of the testicle appears to be spastic 
contraction of the crcmastenc muscle A rational explanation is that 
torsion IS brought about by contraction of the anomalous cremasteric 
fibers in conjunction w ith abnormal attachment of the testicle, deficiencv 
in the gubemaculum, and an unusually large vaginal sac (Uffredussi, 
JIuschat) Commonly the patient gives a history of lifting, straining, 
jumping, or other muscular exertion, but in manv of the reported cases 
the condition came on during sleep or followed the injudicious applica 
tion of a truss 

Pathology The first effects of torsion are hemorrhage and congestion, 
all the structures below the twist showing hemorrhagic infarction In 
proportion to the extent to which they have been occluded by the tor 
sion of the cord, the spermatic veins above the twist will be distended 
flattened, or partially obliterated The spermatic artery, however 
though always much distended, will usualh be found pervious The 
twist is invariably located in the free portion of the cord within the vagi 
nal sac, just above the testicle, and may varv in extent from a half turn 
to two full turns It may be m either direction, although from within 
outward and forward is more common Fluid is regularh present within 
the sac— serous in early cases butbloody mthc later stages If thctwist 
mg IS slight, thccircu’ation mav be but little interfered with, and swelling 
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and pam transitory and not marked E\en slight torsion, however, is 
usually productive of atrophy , and many cases of “spontaneous” atrophv 
of the testicle are probablv due to an antecedent torsion that caused but 
little discomfort Usually, however, the torsion is severe, and if not 
promptly untwisted, gangrene of the testicle may result, and atrophy 
almost m\ anably 

Section of the affected parts shows intense engorgement, with com 
plete atrophy of the testicle in cases of longer standing Hy drocele is a 
common accompaniment of torsion and gives rise to adhesions which 
anchor the testicle in its twisted position 
Torsion of the testicle can occur at an\ age even in infancy but it is 
seen most often m adolescence The right spermatic cord and testicle 
are involv ed m the ratio of about 3 to 2 
Symptoms and Diagnosis Acute torsion of the cord closely resembles 
and IS often mistaken for acute epididymitis, orchitis, strangulated m 
guinal hernia, or incarcerated omental hernia The twist shortens the 
cord so as to give the scrotal contents the appearance of having been 
pulled up into the groin Edema sets m rapidly Nausea and vomiting 
and even chills and fever may occur Tenderness on palpation is usually 
less marked than m an acute infection Diagnosis is based chiefly on a 
sudden onset, with severe pain, elevation of the testicle, and the fact that 
the swelling is confined to the lower part of the inguinal canal— the last 
two being the only really pathognomonic signs Early diagnosis is im 
perative Mild cases are sometimes undiagnosed until they have led 
to atrophy of the testicle 

Treatment Torsion of the testicle is a very senous occurrence and 
in most instances leads to stenlitv of the affected side It is distinctly 
an emergenev condition and treatment must be prompt Even if the 
cord can be untwisted, the chances are that atrophy will occur Gangrene 
and even atrophy can occasionally be prevented m acute cases if opera 
tive measures are undertaken within a few hours If, after the cord has 
been untwisted", the iesiicSe qnicAiS rc^ams rts normal’ color, it should be 
anchored to the bottom of the scrotum to prevent recurrence of the 
torsion Surgerv is usually the onlv recourse in torsion — sometimes 
orchidopexy but more often ordudectomv {p 495) 

The opposite side should be inspected in all cases of torsion and if the 
testicle shows undue mobility, it, too, should be anchored 

In an interesting case of Lowsley s the patient had torsion of the 
testicle, with all the usual severe svmptoms While coming to the office 
in a cab, the cord untw isted itself, and the sy mptoms promptly subsided 
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Torston of H^iattdof Morgagni 

Torsion of the h> datid of Morgagni is apparentlj a v er> rare condi 
tion Such a case uas recentlj seen b> us at the Brad} Foundation 

The patient, an 8 j ear-old bo\, had sevtre pain and swelling of the nght scrotu/n 
of 2 days duration, without ^e^ef, nausea, or other sj’stemic manifestations There 
was no history of direct trauma, although he had been p!a>'ing and sliding down ban 
nisters The skin of the nght scrotum was edematous and red and the globus major 
of the nght epididjTHis was extremely tender to palpation The tunica s-aginahs 
was somewhat distended with fluid Operation rescaled a twisted purple mass at the 
site of the h>datid of Morgagm Thehjdaud was remoied and the patient made an 
uneientfulrecoier} the symptoms subsiding with the remoial of the twisted hydatid 

B Diseases of the Scrotum and Scbotal Coviems 
1 Diseases of Ike Scrotum 
Cutaneous A ffeclions 

The scrotum, m common with other areas of cutaneous tissue, is 
subject to a vanett of skin affections, such as scabies, pediculosis, pru 
rigo lupus, eczema, and so on These are treated in the same wa> as 
when the> occur elsewhere on the bod> , except that the unusual delicacy 
and sensitivit} of the scrotal skin contraindicate the use of certain local 
applications which are serviceable elsewhere 
Scabies The itch mue, though evidencing a predilection for the hand 
and arm, frcquentl> invades the scrotum and penis and under crowded 
and unsanitary conditions, such as those surrounding troops in war time, 
maj become remarkably prevalent in thc«e locations The disease is 
contagious and generally is acquired by sleeping with an infected person 
It IS due to the Acariis scabies, which bores its way into the skm, forming 
httle burrows m the epidermis Itching is intense and is worse at night 
In any itching dermatitis of the scrotal region, a search should be m 
stituted for the characteristic burrow and an attempt made to demon 
strate the presence of the acarus or her ova The actual presence of the 
acarus produces no inflammatory reaction, but skin lesions due to 
scrsCciitcTg freqaent!} cksnge arid conf&'sa ike^ ckrucs? pxiara 

Treatment Treatment docs not differ in any way from the mode of 
handling this parasitic inv asion on other cutaneous areas except that the 
extreme sensitivity of the scrotal skin must alwav s be considered 
Pediculosis Pubis The invasion of pediculi pubis mav cover the 
genital region with "crabs and their ova The parasite is generallv not 
seen by the patient because of its position at the base of the hair shaft 
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The ova appear as small shiny qrots and bluish maculae distributed over 
the base of the thigh and adjacent parU To those familiar with its 
appearance it is ordinarily easy to detect the parasite, which is attached 
to the pubic hair by four claws, Ij ing flat upon the skm and adherent to it 

Trealmenl If only a fe^^ parasites and ova are present, they are most 
readily eradicated bj pulling out the affected hairs ^Vhen very nu 
merous, this will, of course, be too slow and painful The application 
of purified xylol has been recommended This benzine causes smarting 
of the skin, and the application should not last more than 2 or 3 minutes 
Though all the parasites and eggs are instantly destroyed, there is risk 
of slight chemical dermatitis, but this may be prevented bj the imme 
diate apphcation of zinc oxide ointment The application of equal parts 
of petroleum and balsam of Peru at night, followed by a thorough bath 
in the mommg, quickly destroys the parasites Another method of 
cure IS to shave all the hair and burn it, then apply to the skm a 10 per 
cent calomel, sulphur, or zmc ointment containing 10 grains of beta 
naphthol to the ounce 

Prungo Prungo is a cutaneous disease characterized by a persistent 
eruption of pale inflammatory papules, which itch intensely and result 
in exconation and secondary infection ^VhlIe quite common m Central 
Europe, the disease is infrequently encountered m American clinics 
It IS most common m the vtty poor and undernourished The papules 
regularly appear on the buttocks and thighs and may occasionally 
spread to the scrotum, when they are most likely to be found on the 
perineal surface, upon and around the raphe 

The etiology is obscure The disease ordinanly begins in infancy or 
early childhood with urticanal lesions and often persists for years or a 
whole lifetime, treatments having little effect The papules are pale 
in color and about the size of a millet seed They itch intensely, so that 
scratching soon leads to excoriation with crust formation and secondary 
infection If secondarj infection is deep enough to invade the lymph 
channels enlargement of the inguinal nodes will occur In an adult, the 
combination of genital lesions and inguinal adenopathy may suggest 
malignancy or syphilis, but a careful history and microscopic examina 
tion of the skin lesions should serve to differentiate the condition 

Trealmenl Prungo is a senous, persistent, and often cnpphng or 
even fatal, disease, and was long regarded as incurable Lately, how 
ever, relief has been afforded m some cases by treatment with ultra- 
violet light, high frequency exposures, or roentgen raj Local anti 
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pruntics, ^\lth tonics and general hjgienic treatment, also ha\e been 
found beneficial Wlkinsen’s salve, a combination of tar, sulphur, and 
green soap, is recommended bj sc\cral leading dermatologists 
Pruritus Scroti Pruntus is not a disease, but a condition char 
actenzed bj itching, burning, or smarting sensations The use of the 
term “pruritus" is limited b> present da) dermatologists to the essen 
tial incidence of itching wthout an) apparent pnmar^ dermatitis 
Pruritus scroti ma) be of nerxous origin or associated mth s>stemic 
disease, such as diabetes, sjpbilis and tuberculosis, or due to a protein 
sensatization or to a local lesion, such as hemorrhoids and fissures It 
IS sometimes due to a high icterus index The pruritus may be confined 
to the scrotum, or ma) extend all over the genital region and besose\ere 
as to affect the health of the patient Excoriation of the skin b) scratch 
ing IS likel) to lead to sccondan infection 
Cutaneous affections, such as scabies, pediculosis pubis and prungo, 
must be excluded 

Trealinenl If a thorough ph)sica! examination including a procto- 
scopic inspection shonsnoconslitutionalcondition anal lesion, or other 
cause for the itching, purel) local treatment must be relied on The 
chief aim should be to prevent scratching which occurs most often at 
night, when the itching is usualK most intense Skin sedatives and 
antipruritics such as lead and-opium wash and recommended waives 
and dusting powders arc frequentl) beneficial Some form of phenol 
mtroducedin salve, powder or lotion is usuall) most effectiv e, although 
some patients react unfavorab!) to phenol in an) form As a last resort, 
undercutting of the ncrve-endmgs has been recommended 
If a sv stemic or anal cause for the pruntus can be demonstrated this 
must, of course, receive treatment 

Other Cutaneous Affections Eczema in its various manifestations 
ma) affect the skin of the external genitalia, and is generall) the result 
of some obscure metabolic disturbance Erysipelas of the scrotum is 
usuall) an extension from broken down inguinal IjTnph nodes resulting 
(coitL cbanctQidal infection or malignancy It is characterized by vmd 
redness and edema of the skin, assoaated with fever, and is due to a 
speafic streptococcus Psartasis may occur on the genitals and tn the 
groins It IS characterized b) the occurrence of sharpl) arcum«cnbed 
roundish, silvery patches with infiltrated bases Lupus and lichen 
ma> also be found upon the scrotum 

Treatment In all of these treatment is the same as for the particular 
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lesion elsewhere on the body In man} skin affections of the scrotum 
roentgenotherap} has proved vei} effective as has also heliotherap} 

Chancroid 

Chancroid upon the scrotum does not differ m its manifestations from 
that upon the penis (p 261) Here as there it is a specific local con 
tagious auto infectious ^enercal ulcer which flourishes where soap and 
water are not esteemed Although b^inning as a single ulcer auto 
inoculation is so constant that bj the time the lesion comes under ob 
servation several ulcers will commonl} be found in close relation These 
if untreated may spread to an} part of the erternal genitalia The 
follicular form of chancroid commenang in a sebaceous cyst maj be 
mistaken for an acne pustule or an insignificant boil 

Syphtlts of the Scrotum 

The literature is surprising!) silent concerning s>’pbilis of the scrotum 
One may search the files of journals devoted both to urolog) and vene 
real diseases scan the indices of text books on s}’philis or consult the 
files of hospitals and clinics wthout finding more than the barest mention 
of syphilitic infection of the scrotum Yet Harrison one of the few 
text book authors to give the subject adequate attention— states that 
primary syphilitic sores are found fairl) often on the scrotum and that 
secondary lesions are common Stokes also remarks the frequenc) of 
annular recurrences in this region Jeanselme and Lefevre in their 
contribution to the elaborate Tratle de la Syphilis likewise make brief 
mention of the prevalence of scrotal manifestation of the disease but 
aside from these representative authors in three countries the literature is 
almost silent Syphilitic elephantiasis should be excepted from the 
foregoing statements There is a considerable literature regarding this 
Late elephantiatic manifestations in the scrotum Stokes believes are 
rare and more often observed m the Negro than m the white race 

Primary Chancre of the Scrotum Routine phjsical examination in 
urology should always include a careful inspection of the scrotum for 
dermatological lesions This oigan is a very common site for such 
secondary lesions as cond) lomata soft papules and recurrent syphilides 
The abundant papular eruption often suffered by the scrotum may be so 
irritated by contact with urine or the friction of clothing as to become 
ulcerative or it may resemble a prungmous affection If there has been 
1 primary chancre on the scrotum sudi secondarv lesions may com 
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pletelj obscure the e\udence To look for the scar of a healed chancre, 
the loose scrotal skin should be lightly stretched and the surface examined 
m a good light Annular recurrences are most often found upwn the 
postenor surface 

Chancre occurs quite frequently at the penoscrotal junction, and be- 
cause of the constant mobilitj of these parts is likely to be pamful, 
a fact uhich often causes confusion to those who seek onlj a “painless” 
ulcer Otherwise, primary chancre does not differ from the tj’pical 
penile lesion (p 262) It is ulcerated or eroded in the center, with a 
surrounding grajish white zone, and an outer, more diffused area of 
typical inflammatory red It is often covered b> a necrotic membrane 
Palpation will re^ eal the surrounding tissue to be infiltrated for a con 
siderable distance The degree of mduration of the ulcer base vanes in 
different subjects, but, as a rule, a scrotal chancre remams much softer 
than a sirtular lesion upon the penile shaft The diagnosis should alway s 
be made b> dark field examination and suitable blood tests, and ev ery 
ulcerated lesion upon the scrotal skin should be looked upon with 
suspicion until it has been proven non syphilitic 
Secondary Lesions of Syphilis upon the Scrotum Secondary syphihtc 
lesions may occur on the saotum as moist papules or as broad condy lo* 
mata, the latter being found most often at the points of union with ad 
jacent structures— the penis or the thigh 
The moist papule is observable as a raised pmlusb plaque, often sur 
rounded by a ndge of darker red If the scrotal skin is stretched during 
the examination (as it should be), this area will sometimes exude a thin 
serum and will show as a glistening white ndge — an appearance pecuhar 
to a syphilitic lesion and almost suffiaent m itself to estabhsh the diag 
nosis, if noted by an expenenced eye 

Condylomata upon the scrotum, as elsewhere m the genital region, 
are warty growths flounshing in those spots where heat and moisture 
favor their growth In general, they are like similar growths upon the 
penis (p 297) and their treatment is the same The diagnosis should be 
positively established by laboratory examination, and the patients 
instructed in personal hygiene, the lack of which is practically alway’S 
the mam reason for their occurrenre 
Still another form of syphilitic infection which is occasionally mam 
tested in this region is gumma, although in the majority of instances it 
IS not primary but an extension of a process havnng its origin m the 
testicle 
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Granuloma Jngutnale 
Granuloma mgumale, v^hich is discussed at length under Diseases of 
the Penis (p 278), may affect the scrotum also The lesion begins as a 
relatively insensitive papule, which later breaks down, and, resisting 
all attempts at healing spreads rapidlj over the surrounding tissues 
Its course in the scrotal region is similar to that in penile involvement 
Tlic diagnosis is readily made by the characteristic appearance of the 
lesion and the detection of the Donovan oiganism Treatment by mtra 
venous injection of tartar emetic has proved effectual 

Gangrene of the Scrotum and Penis 

Gangrene of the scrotum and penis is not uncommon It is of two 
types (1) secondary gangrene, which may follow trauma, may be second 
ary to some s> stemic disease such as diabetes and the infectious diseases, 
or may be the terminal stage of a local pathological process such as 
penurethntis, phimosis, chancroid, or erosive and gangrenous balanitis, 
(2) the so called “idiopathic” or spontaneous fnlmtnaitng gangrene, vrhich 
IS characterized by a sudden and apparently spontaneous onset and a 
fulminatmg course It is with the latter type that we are here chiefly 
concerned 

Historical Among the earlier writers on scrotal gangrene the studies 
of Whiting (1905), Randall (1920), and Campbell (1922) are the best 
In 1930, Thomas E Gibson published an excellent discussion of idio 
pathic gangrene of the scrotum and tabulated 206 cases collected from 
the literature Considerable attention has since been given the sub 
ject by w liters in Germanj and Italj 
Etiology of Spontaneous Eulmioatmg Gangrene of the External 
Gemtalia The term sponlaneotis fulminating gangrene is used to desig 
nate a gangrenous condition of the scrotum or penis arising without 
known antecedent trauma or disease The condition is known by a 
variety of names acute essential gangrene of the scrotum (Gorowitz), 
idiopathic scrotal gangrene, gangrenous erjsipelas of the scrotum, 
streptococcus scrotal gangrene (Campbell), and spontaneous fulminat 
ing gangrene — the name given it b> Fournier who was the first to publish 
a complete description of the disease (1883) 

The most probable predisposing factors of scrotal gangrene are (I) 
the laxitj of the cellular tissue, permitting marked infiltration, and (2) 
the looseness of the sbn, which ^mmishes resistance to infection Age 
apparently is not a factor, since cases have been recorded in patients 
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ranging from 2 to 71 jears of age Trauma does not appear to be of 
etiological importance, but U is possible that a concomitant lesion, such 
as urethntis, inguinal adenitis, or phimosis maj afford a portal of entr\ 




Fic 79 Gangrene ol the scrotum aad penis fononmgpenarethntis. 

The disease is undoubtedI> infectious though no l^^a^ab^e causal 
organism has as >et been detected ]^![3n% cases cloieK resemble the 
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gas gangrene of infected wounds, and the gas bacillus has been repeat 
edly found Frequently, however, the Bacillus aerogenes ccpsulalus 
(Welch bacillus) cannot be demonstrated The Sirepiococcus hemolyticus 
IS held responsible by Campbell ui the 6 cases reported by him, but he 
makes no mention of obser\nng the characteristics of gas gangrene, such 
as formed one of the chief findmgs m the case which occasioned Gibson’s 
paper and m some of those earlier reported by Randall Randall recog 
mzes two types (1) that caused b> the gas bacillus, and (2) that caused 
by streptococci and unaccompanied by gas m the tissues Many ob 
servers believe the condition to be intimately allied with erysipelas 
The lanety of opinions bears witness to the uncertainty of knowledge 
regardmg the etiology, as well as to the general inclination to believe 
that it IS due to specific infection 

Symptoms and Diagnosis The most striking charactenstics of this 
infection, as Fournier originally pointed out, are (1) its sudden ap 
pearance m the midst of apparently perfect health, (2) its rapid progres 
Sion to the gangrenous state, (3) the complete absence of any of the usual 
causes of a gangrenous process 

The onset is marked by sudden rise of temperature and great prostra 
tion Chills, rapid pulse, pallor, even nausea, \omilmg, and dehnum 
accompany the swift development of the local condition in the scrotum 
The affected parts soon assume enormous proportions sometimes trebling 
m size within 24 to 36 hours The tissues are hot and exquisiteh painful, 
the skin tense, shining, and sensitive to the slightest pressure Edema 
rapidly supervenes There is pitting of the surface on pressure the 
shining redness becomes dull, exudation commences and the greenish 
hue of gangrene, together with its characteristic fetid odor, becomes 
perceptible It is sometimes possible, by palpation of the edematous 
tissues to elicit crepitation before the onset of the gangrene 

The gangrene spreads rapidly , sometimes from se^ eral foci of necrosis 
which seem to appear simultaneously in various parts of the genital 
region Soon a line of demarcation is established and the gangrenous 
areas if multiple, coalesce to form one gangrenous mass Occasionally 
the gangrene spreads to the groins, pubes, and e\eii to the umbilicus 
Involvement of the penis does not extend beneath the shaft of the cor 
pora cavernosa, and that of the cord and testicle is limited by the sheath 
and tunica \ aginahs Sloughing of the testicles does not occur and the 
skm of the thigh is singularly free from m\oI\ement 

Sloughing usually takes place 5 to 8 days after the onset of the acute 
symptoms When the slough has separated completely and the danger 
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of acute hemorrhage been o\ercome, the patient has a good chance of 
survival Death from profound toxemia may take place ^iithm 72 hours, 
however, and always the disease must be regarded as most serious in its 
nature 

The separation of the slough is a time of danger because of hemorrhage 
which IS almost certain to be severe, and careful watchmg is essential 
When this crisis has been successfully passed, recoverj is almost assured 
Healing by granulation begins at once and proceeds with surprising celer 
ity, and complete regeneration of the scrotum about the denuded testi 
cles usually occurs in from 8 to 12 weeks 
Spontaneous fulmmating gangrene must be differentiated from other 
types of scrotal gangrene, particularly that following periurethritis with 
extravasation of unne 

Treatment and Prognosis Treatment of gangrene of the scrotum 
and penis secondary to trauma or penurethntis with extravasation of 
urine, phimosis, or systemic diseaseis wide excision with multiple rubber 
tube dramage 

As most of the cases of fulminating gangrene of the external genitalia 
appear to be closely related to, if not identical with gas bacillus infection 
the methods advocated for the control of the latter would seem to be 
applicable here also The usual method of treatment is by free incision 
and removal of the gangrenous tissue according to the dthrtdemenl 
methods instituted in the treatment of war wounds with irrigation bj 
Dakin’s solution or complete immersion of the parts bj having the patient 
sit m a bath of warm potassium permanganate solution Another method 
of treatment is free incision of the affected areas with the placing of mul 
tiple dramage tubes for continuous irrigation with peroxide and oxygen 
The patient will usually be profoundlj toxic, and suitable supportive 
measures (blood transfusions, infusions, caffeme, sulfonamide therapy, 
etc ) must be utilized to offset this 

Greater attention should be given to the study of anaerobic infections 
of the external genitalia and of the urogenital tract in general by those 
interested m the bactcnologj of urological diseases Since all gangrene 
IS probably of an anaerobic nature, early treatment b> anaerobic antitoxin 
and antigangrenous serum would seem highly logical and w orth) of tnal 
m the fulminating type at least The whole subject is deserving of 
more study than it has received m the past 

The care of the convalescent patient is of great importance and the 
rapidity with which recovery sets in, m those cases which weather the 
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crisis, must not lead to a too sanguine view of the outcome. In Gibson's 
table of 206 cases the mortality was 26.7 per cent, and the records of 
individual surgeons give even higher percentages in several instances. 

of the Scrotum 

Abscess of the scrotum is usually due to infection with a pyogenic 
organism. The abscess may start in the skin, or it may originate from 



Fic. 80 Abscess of tbe scrotum. Inci^a and drunage -with multiple rubber tubes. 

(a) A slough of (he scrotum in (he process of being removed. 

the epididymis and extend throughout the scrotum and, if untreated, 
finally rupture. 

Treatment. The treatment is wide incision and drainage with mul- 
tiple rubber-tube drains (Fig. 80). 
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Elephanltasis of ihe Scrotum 

Elephantiasis of the scrotum is a condition characterized b> hjper 
trophj of the skin and subcutaneous tissue and marked scrotal enlarge 
ment produced b\ local disturbance of the circulation (Fig 43) There 
are tuo U’pes (1) elephantiasis arabum (filanasis) the true tropical 
form due to infection uith Ftlana sangumis fiomims (2) elephantiasis 
due to l>mphatic stasis from other causes and seen m temperate as ivell 
as tropical countries 

Elephantiasis arabum is onl> occasionaH> encountered in temp“rate 
climates the fen cases obseried here being importations It do“s occur 
hone\er in our island possessions and is therefore of interest to na\al 
surgeons and those whose professional activities lake them into tropical 
regions 

Etiology and Pathology The true tropical elephantiasis is due to 
blocking of the lymph channels of the scrotum s return arculation b> 
parent female Vtlariae sanguwts honums {Ftlana Bancrofti) This 
Qtgamstn belongs to the family of parasitic nematoid norms called the 
Ftlarttdae The adult filanae are found jn the l>'mphatic glands of the 
pelvis and abdomen and in cystic dilatations of the subcutaneous tissues 
of other structures be«ides the scrotum The infestation is communi 
cated to man bj means of various species of the Culcx mosquito 

The larv ae appear in the blood of the victim as transparent cylinders 
of about the «ize of red blood corpuscles Blood specimens examined 
immediate!} after being obtained will show the larvae encased in sheaths 
and moving vngorousl} The larvae usually absent themselves from the 
penphcral circulation during the daj, and speamens drawn then will be 
repeatedl} negative The orgam ms apparentl} retire to the large 
arteries and lining:* of the blood vessels but at night they return to the 
peripheral arculation so that a specimen drawn about midnight will be 
hterally teeming with them A mosquito biUng an infected person in 
fhic stage will take m the larvae which escape from their sheaths while 
in the insect s digestive canal acquire locomotive powers and e\ entually 
fm about 3 weeks) progress to itsprobo-scis The mosquito is now ready 
to infect any human being it mav bite or it may deposit the larv ae in 
water where they mav or may not be drowned 

The larvae entering the human body rapidly gam the hmiph channels 
and becoming sexually mature deposit larvae in their turn Blockage 
of the lyTTiphatic system of the scrotum the direct cause of elephantiasis 
is due to obstruction of the lumma by the adult worm which may serve 
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as the basis for a thrombus tk result in so much inflammation as to cause 
the ^alls of the vessel to adhere to each other Lymphatic stasis m the 
scrotum results Inflammatory chaoges of the locally dilated lymphatics 
then occur, and imperfect absorption of the products of inflammation 
leads to progressive thickening and hj’pertroph> The parasite cannot 
be communicated directly from one human being to another, the mos 
quito must alvs ays act as an intermediary 

Filarial infestation roaj produce lesions in the scrotum and elsewhere 
without clinical demonstration of the parasite being possible Four such 
cases were reported several years ago (H H Young), all patients being 
citizens of Colombia, South America, temporarily resident in the United 
States Filanasis being common in Colombia when these patients 
presented themselves with swellings in the testicular region the possibility 
of filanal infestation was immediatelj thought of At no time while the 
patients were being observed, however, could the characteristic parasite 
be demonstrated m the blood 

The non filanal type of elephantiasis, although chmcally resembling 
the tropical form, is etiologically unassociated with it It is caused by 
stasis of the scrotal lymphatics due to chronic inflammation Syphilitic 
hyperplasia, which is fairly common in Amencan born Negroes, may 
pr^uce a pseudoelephanttasts of the scrotum Trauma, inguinal 
adenitis, or congestion resulting from a low grade bacterial infection of 
the lymphatics ma> form the basis of non filanal elephantiasis, or chronic 
lymph scrotum As in the filanal form, the lymphatic stasis results m 
imperfect absorption of inflammatory products, stiraulatmg hypertrophy 
of the skin and subcutaneous tissues Recurrent attacks lead to pro- 
gressive enlargement 

Symptoms and Diagnosis The chief clinical manifestation of ele 
phantiasis is a widely diffused enlargement of the scrotum, due to tre- 
mendous hyperplasia of both skin and subcutaneous tissue, together w ith 
an indurated edema At the outset there is only trifling edematous 
enlargement This gradually increases the increase m size being ac 
companied by nse of body temperature malaise and, later, cellulitis 
and l>Tnphangitis Sometimes the symptoms all subside and the scrotal 
enlargement diminishes, but these remissions are bnef and with each 
recurrence the size of the scrotum progressively increases 

The thickening and roughening of the skin is most noticeable upon the 
lower part of the scrotum, giving that structure a pinform shape, with 
the smaller end pointing backward toward the anal region The penis 
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IS not \isually m\oI\ed, but appears smaller and becomes retracted by 
the gradual extension of the surrounding scrotal tissues It may almost 
entirely disappear in the edematous mass nothmg bemg \i«ible but an 
opening through uhich a catheter can be passed onlj mth the greatest 
dilEcultj In enormously distended scrotums, there ivfll sometimes be 
se%eral small hydroceles Serondary conditions such as ulceration, 
eczema, or other slon diseases, are frequently seen as the result of trauma 
and bactenal invasion of the damaged integument 

In filanal elephantiasis the scrotum often reaches enormous proper 
tions As a rule, the non hlanal tj’pes are milder Patients usually 
suffer no discomfort except for the ^ize of the parts inyolyed There is 
rarely pam saye that uhich results from the effects of secondarj infec 
tions Although complete atrophj of the testicle is not uncommon, the 
patient is seldom aware of tt Dunng exacerbations of lymphangitis 
there is usuallj local discomfort and feyer 

The histor> is of iraportana Because of the nocturnal habits of the 
filana, its demonstration in the blood often consumes considerable tune 
and patience The blood samples should be drawn around midmght 

Treatment Radical remoy^ of the thickened edematous scrotal 
mass, with plastic formation of a new saotum and penile coy enng, is the 
onl) treatment Owing to the regeneratne powers of the scrotal tissue, 
healing and a return to approximately normal conditions may be anti 
cipated eyen if the greater part of this structure be excised WTien the 
inguinal glands are enlarged they should be dissected out Sometimes 
unila teral castration raaj be required if the testicle is myolved m the 
brawny enlargement Often, however, the testicles are unaffected, and 
a careful plastic mterventjon will restore the scrotum to practically its 
normal condition 

No known drug has proved effiaent m ehmmatmg the parasite from 
the blood , but in a ma)ont> of the cases exci'ion of the blockaded ! jTnph 
atics seems to e limina te the filana with the affected tissues, so that 
complete recovery has been reported following surgical excision m a 
considerable number of cases If the enlargement is trifling when the 
patient is first seen, it may be well to elevate the gemtab so as to pro- 
tect them from injury, and delay operation until there is sufiicient evn 
dence of a progressive enlargement Excessive swelling and mduration 
usually cause the patient to seekrdief because of interference with sexual 
function and micturition 

Ascertainment and early removal of the cause are, of course, Dece«i- 
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sary in the acquired non filarial types Palhati\ e measures are indicated 
dunrg exacerbations of IjTnphangitis, and antiluetic treatment m the 
syphilitic cases 

Bemgn Tumors of the Scrotum 

Benign tumors of the scrotum ha\e httle clinical importance since they 
rarely attain a large size and seldom become malignant Sebaceous 
and atheromatous c) sts are the most common Cases of hemangioma, 
Ijmphangioma, lipoma, fibroma, and chondroma have been reported 
Treatment of benign scrotal tumors is usually excision 

LIPOilA or TIIE SCROTUM 

The scrotum is only rarely the site of fatty tumors Lipomas are 
occasionally encountered and may attain a considerable size Cecil’s 
reviews of this subject, published m 1927, contains an extensive bibliog 
raph> of earlier reports but fails to mention the monograph of Dubinsky 
(1916) This IS a study of about SO cases, and gives man> valuable ob 
servations on etiolog) and pathological anatom) 

Etiology It IS difficult, even upon pathological examination of the 
excised specimen, to determine m what part of the genital canal lipomas 
originate They supposedly arise from fat elements in the cord but by 
the time the> come under medical observation they have usually attained 
such size that a tumor ongmating m the spermatic cord u ill have pushed 
Us way through the tunica vaginalis to mingle with the sub peritoneal 
fat, or a growth arising m this fat layer will have progressed downward 
into the scrotum In either event, it may be impossible to determine 
the prease point of origin 

Diagnosis Scrotal lipomas are most often seen in men in the fifth 
to seventh decades of life Neither the adolescent nor the aged seems to 
be affected 

Differential diagnosis is not always easy Although fatty tumors are 
sufficiently characteristic m feel and appearance to enable an eiqierienced 
observer to identif) them readilj, there is, nevertheless, danger of con 
fusion with hernia and the everpresent possibihtv of a hernia being 
present within the fat mass itself 

Prognosis After surgical removal the growth sometimes recurs, 
but this IS the exception rather than the role 

Treatment Treatment is suigical excision Even if the testicle is 
not actually included m the mass, its blood suppl) may be so closely 
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assoaated ^sith it as to make orchidectom\ necessarj E\en effort 
should be made to a\oid this Boiuic> operated upon the nght side of 
the scrotum of a man from whose left scrotum a '=e\ en pound tumor had 
been removed (wnth the testicle) 15 j ears earlier Although the tumor 



Fja 81 Sebaceous c>’st5 of Ibe scrotum resulting from clogging of the oJ ducts in the 
sbin Mith sub^ciuent d SaUtion of tbe sebaceous glands from reumra secretion They may 
occa< onally become enormous but are usually abmt the <ue Kborm here There is no gra% e 
danger in th s Ics on but it is set) d sturb ng to the patient meotall) 

was adherent to all the surrounding structure^ enucleation w as accom 
plished without «acrifice of the testicle 

SLBACEOIjS cists 

Sebaceous cj sts of the scrotum are lelatn elt common as might be 
expected from the abundance of sebaceous glands in the scrotal sLin 
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Thej are due to dilatation of the sebaceous glands from retained secre- 
tion, and may be single or multiple They are yellowsh, rounded, and 
firm, and vary in size from the very minute to about the size of a large 
marble There are no symptoms unless the cj sts become infected, n hen 
thej become tender and the surrouudmg sUn reddened 
An interesting case of multiple sebaceous c> sts m a recruit examined 
during World War I was reported b\ G A Gray m 1918 The patient 
was 25 years of age and had first noticed a (^st upon his scrotum when 
he was about 15 years old The lesion started as a small jellowish red 
swelling near the top of the scrotum This slowlj increased m size 
Soon other cjsts developed and at the end of a year there were 7 on the 
right side of the scrotum and 8 on the left Other grow ths subsequentlj 
made their appearance until there were 114 c>sts of varjing sizes Most 
of the growths gave no symptoms of any hind but a few broke down, 
with a typical discharge The patient’s health was unaffected and the 
condition was not regarded as a disqualification for ser\ ice in the United 
States Marine Corps At various times during the preceding 10 >ears 
this man had had identical lesions upon his face and left elbow, which 
had been remov ed as thej appeared 
Calcified sebaceous cysts of the scrotum are discussed on page 432 
Treatment Treatment is usuaU> not required unless the c>’8ts 
become inflamed Extirpation tn Mo, including the entire c>st wall, 
IS the treatment of choice 

Mahgnanl Neoplasms of the Scrotum 
Tumors of the scrotum— that is, of the scrotal skin, dartos, and con 
nective tissue — are of infrequent occurrence and have received scant 
consideration in the literature The onlv one of any practical import 
ance is the epithelioma which occure in workcre with tar products, mineral 
oil, and chimney soot There have been scattered reports of sarcoma 
of the scrotum, but the condition is extreme!> rare 

EPITHELIOMA OF THE SCROTUM 

Epithelioma of the scrotum, the so called “chimnev sweep’s cancer,” 
todav occurs more frequentiv among workers in mineral oil, paraffin, 
and tar than m chimney sweeps, and is much more common in England 
than in the United States It is now generallj regarded as an industrial 
disease, and is preventable 

Ebology The peculiar liabilitv of chimnej sweeps to epithelioma 
of the scrotum has long been an observed fact m England, and has been 
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attnbuted to the irntant action of the soot plus fnction from clothing 
In 1892 Butlin reported 48 cases of epilhdiomatous ultxratioa 34 of 
which were m chimnrv -sweeps But, as England is b\ no means the 
onlj country where “sweeps ’ are employ ed in considerable numbers, the 
comparatixel) high madence among English sweeps has alwa^s lacked 
an adequate explanation 

More recently it has been established, both here and abroad that 
prolonged exposiure to tar and its products tends to produce ulceration 
of the slm, particular^ that of the scrotum. Of 141 cases of scrotal 
cancer admitted to the Mandiester (England) Roj-al Infirmarv from 
1902 to 1922, onli 1 occurred m a chimney sweep Twentv two ere 
m workers in tar or paraffin Themapntj oftbepatients howeier were 
mule 'pinners m the Lancashire cotton mills and in\ estigation showed 
that men thus otxupied were constantlj exposed to the imtating effect 
of lubricating oil and 'light but constant trauma uj»n the left anterior 
aspiect of the scrotum from contact mth the roosmg carnage of the 
machine. In the mule spinner, at least, the etiologj of epitheboma of 
the scrotum appears to depend on chronic imlation, the result of friction 
and contact with oik Recent reports of spinner s scrotal cancer hai e 
been fairl> numerous These conditions are no means conffned to 
English workmen and 'imilar mi estigations in this countn might pren e 
of interest 

The high percentage of scrotal epithelioma m workers in tar, paraffin 
mineral oils and soot indicates that con'tant contact of the 'crotum with 
these substances, plus friction from clothing is the etiological factor 
All workeis m tar or paraffin, and those exposed to contact with oil and 
soot upon particularly sensiliie cutaneous areas, such as the 'crotum, 
should be cautioned to eierose «pecial prophylaxis of these parts 

Pathology Epitheboma of the 'crotum usualli begins as a small 
wart like excrescence, which mav persist as an apparentli benign soft 
warty outgrowth for a long time before oaming to a head which when 
remoied, leaies a pigmented eczematous patch that later extends and 
assumes the well recognized appearance of a carcinomatous ulcer The 
inguinal glands usualli becDme enlarged at this stage but the local 
ulceratne procss pre^esses len slowly In the third stage — that is, 
when the Ision assumes the form of an epitbehomatous fissure — ex 
tension is more rapid and there is aniohement of the deeper tissues 
The mahgnant glands tend to ulcerate and break through tb* skm 
Metastasis to distant oigans is uncommon- 
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Diagnosis The history, particularlj that portion of it relating to 
occupation, is most important The macroscopic appearance of the 
lesion IS usually sufBcient to differentiate it from other scrotal lesions, 
such as gumma and sebaceous or dermoid <ysts The diagnosis is made 
upon microscopic examination of a biopsy specimen 

Treatment Surgery is the treatment of choice in scrotal malignancy, 
and can be carried out with safety and success in a high percentage of 
cases The scrotal skin is so loose that even a wide excision permits the 
edges to be drawn together and healing by first intention secured 
Most patients prefer this, as the suffering and hospitalization are brief 
and less taxing than a course of radiation With radiation there is also 
the possibility of sterilizing the patient if the testicles are not properlv 
protected from the effects of the rays As epithelioma of the scrotum 
quite frequently occurs m comparatively young men, this is a serious 
consideration (Radium and Roentgen Ray Therapy of the Gemto 
Urinary Tract, p 1736) 

Radical removal of the scrotal growth, with extirpation of the glands 
m both groins, is indicated m almost every case Even m the early 
innocent appearing “wart” stage the growth appears to be definitely 
malignant, and involvement of the glands is prone to take place early 
It IS, therefore, of great importance Chat all possible areas of malignancy 
be dissected out and the inguinal region cleared of all foci of recurrence 

The growth m the scrotum should be excised with a wide margin of 
healthy tissue, the whole thickness of skin and dartos being removed 
and the glands and adjacent fat in both groins fully extirpated Anas 
tomosis between the superficial lymphatics on both sides is verv free, 
and if the growth reaches the median raphe metastasis to either groin is 
likely to occur We prefer to remove the scrotal growth and the tissues 
of the grom through separate incisions The best incision for removing 
the glands is one parallel to and below Poupart’s ligament, extending 
from the anterior spine to the spine of the pubis, from the center of this 
a vertical incision is earned a short distance down the thigh This m 
cision allows a good exposure of the infected tissues and their easy remo 
val Some surgeons prefer to remove the scrotal tissue and glands m 
one mass 

Calculi and Concretions 

Occasional reports of scrotal calculi have appeared m the literature 
They are either (1) calcified hematomas, (2) urinary calculi that have 
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ulcerated through the urethral wall or (3) calcareous deposits m an old 
unnarj fistula Gessner reported a case of calafied scrotal hematoma 
which, on sectioning was found to present a calcareous shell enclosing 
cholesterin crystals and red and white blood corpuscles 

Treatment Treatment is surgical removal 

Calcified Sebaceous C\sts of the Scrotum 

Medical literature contains infrequent reports of calcification of scrotal 
cjsts as well as the condition designated calcinosis cults The first 
report appears to be that of Lewmski (1883) CooLe (1928) found 9 
reports in the literature to which he added a case of his owm These 
do not include the case illustrated b> us in a previous publication 

Etiology The reason for the deposit of calcareous material in the skin 
of the scrotum is obscure It is supposedlv due to some error m calcium 
metabolism or to a primary local change in the connective tissue En 
docrine imbalance has also been suggested as a possible etiological 
factor 

Pathology The t>pical lesion consists of a mass of po^sde^) calca 
reous material enmeshed and surrounded b> fibrous tissue In Tate 
and Trumpet s case the scrotum was covered with small tumors espe 
cialh on the right side where thev presented an appearance something 
like a bunch of grapes The usual historv is of painless lumps m the 
scrotal skin frequent!) of long duration which cause no inconvenience 
until the) increase great!) in size and as sometimes happens break 
down, exuding a powdery matena! 

Prognosis Healing following surgical removal in the reported ca^es 
was usuall) prompt but recurrence nearbv was the rule In our ca'ie 
the c) sts w ere dissected out and as long as the patient w as follow cd there 
had been no recurrence In another case (Cooke) four of the largest 
lumps were removed followed bv prompt healing of the incisions but 30 
months later the smaller cjsts which had been left undisturbed had 
increased considcrabl) in size 

Treatcaeat The adwjaMYJ oS sargic^ lentoiai jwJJ J^ve So lie 
decided by the individual surgeon and patient Acting upon the hj 
pothesis of a disturbance m calcium metabolism an effort to correct this 
b) dietar) or other measures might be effective in preventing recurrence 
following surgical evasion 
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2 Diseases of the Scroktl Contents 
Orchilts 

Orchitis Occurs much less frequentlj than epididjmitis, because the 
epididvmis serves as a trap lor infectious organisms, thereby protecting 
the more important structure 

Etiology and Bacteriology Chrome Orchtits Chrome orchitis mam 
fests itself chmcallj in U\o forms onlj the tuberculous (p 440), which is 
almost always an extension from the epidid>mis, and the syphilitic 
(p 445) 

Acute Orchitis Non specific infections of the testicle, epididymis, or 
both, producing an acute orchitis, epididymitis, or epididymo-orchitis, 
are common 

Acute orchitis is either (1) an ascending infection from the posterior 
urethra through the lumen of the vas deferens and the epididymis, (2) 
an epididymo-orchitis, or (3) a metastatic infection, the infective organ 
isms gaining entrance to the testicle by way of the blood and lymphatic 
systems ‘Traumatic orchitis” is a misnomer, such inflammations being 
either ascending or metastatic m type, even though secondary to trauma 

Almost any organism may enter the testicle through the blood, pro 
ducing an acute orchitis or epididymo-orchitis The organisms most 
commonly found are the Bacillus colt communis and the Staphylococcus 
aureus, but the gonococcus Bactllus lacits aerogenes, various strepto 
COCCI, the pneumococcus, Bactllus mueosus capsulaius, and Bactllus 
pyocyaneus have all been reported 

Acute orchitis may follow infection from the seminal vesicles, the 
urethra, or the bladder, but under these conditions the epidid>mis will 
usually also be involved Infection ma> be carried to the testicle during 
the course of a p> emia or an infectious disease such as typhoid, para 
tj-phoid, or typhus fever, diphthena, scarlet fever, mumps, influenza, 
acute articular rheumatism, gout tonsillitis, malaria, filanasis, glanders, 
ajisi OrriuJis jna;> also occur as a connplicatiOD of a lo 

calized focal infection, such as sinusitis apical abscess, osteom> elitis, 
cholecv^titis and appendicitis Though rare, spontaneous or idiopathic 
orchitis occasionallj occurs with pyogenic cocci in an otherwise appar- 
ent!} health} person causing not only acute local symptoms but pro 
found constitutional disturbance as well 

Pathology While no age is exempt, both orchitis and epididymitis 
are most frequentl} encountered during the years of greatest sexual 
activity 
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The patient ma\ appK for treatment of an acutel> inflamed testicle, 
or complaint of the testicle ma> be made during the course of some other 
affection Examination will show the gland to be hard, tense, and enor 
moush swollen There is generall> exudation into the tunica ^ agmahs 
The suppuratne process ma^ m\ohe the whole testicle in which ragp 
orchidectom\ will be necessan , but a single abscess, or multiple abscesses 
scattered oxer its surface, is more common Larger abscesses areformed 
bx coalescence of smaller ones As a rule, suppuration is confined to the 
testicle but in rare mstances the pus burrows through the tunica x agmalis 
and inxades surrounding tissues 

Zficroscopically, round cell infiltration, xnth great leuLocjtosis, and 
marked edema are prominent in the interstitial portion of the gland 
The tubules do not usually show these characteristic mflammator> 
changes to the same extent, although a few polxmiorphonuclear leuko- 
Ci tes m3) be found w/tbm them Jiound'CeU inSltrsticn and edema 
inx ade the fibers of the tunica albuginea, sometimes pushing them xndelj 
apart 

Orchitis oj Mumps The incidence of a cornphcaling acute orchitis 
IS greater with parotitis than xxith an> other infectious disease wnth the 
exception of xanola This subject which has not receixed the attention 
that itsprexalence, «exent), and far reaching effects warrant was fuUv 
discussed some jears ago b> Wesselboeft whose statistical material 
(mo«llx mihtarx and naxal) gaNehim an inadenceof 18 per cent of cases 
of mumps in the male which dexeloped orchitis Other authonties 
hax e placed the percentage much higher In infants and httle box's xnth 
parotitis this complication is xerj rare, but m adolescence and earix 
manhood the chance of a testicular inxolvement is greatlj increased 

Atrophy of the testicle occurs in more than half of the cases For 
tunatelx , the testicular infection is not ordinariJx bilateral 

In the majontx of cases the orchitis appears from 3 to 7 dajs after the 
parotitis has reached its height, but it maj occur at anj time, exen as 
late as the third w eek 

Symptoms and Diagnosis of Acute Orchitis The onset of acute or 
chitis IS usually sudden and is accompanied by a sharp nse of tempera 
ture chills headache andpronounredweakness Thesemax befollowed 
by diarrhea nausea, xomitmg, and, occasionally, dehnum The blood 
picture IS that regularly found xxhen sujqiuration exists anywhere m the 
bodx The pam m the testis \anes from a slight discomfort and sense 
of weight to excruciating pain radiatmg to the permeum, thigh, inguinal 
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or sacroiliac region, or even to the abdomen The testicle swells rapidlj , 
often quadrupling its normal size, and is firm and sensiti^ e on palpation 
The skin of the scrotum is red, edematous, and sensitive to the touch 
The epididymis and spermatic cord may be in\ olved in the inflammatory 
process, the epididy mitis being frequently accompanied by formation of 
hydrocele 

It is often difficult to differentiate an acute orchitis from torsion of the 
cord, strangulated hernia, or acute epididymitis Torsion may, indeed, 
precede orchitis, for interference with the testicular circulation will set 
up a necrotic condition offenng a fertile soil for bacterial invasion If 
the acute condition complicates an infectious disease it is most likely 
an orchitis The presence of a hydrocele may make differentiation by 
palpation impossible 

Prognosis of Acute Orchitis The prognosis is always good so far as 
the life of the patient is concerned but atrophy of the testicle is common, 
particularly in cases of mumps The chances of sa\ mg the testicle are, 
however, good if proper treatment is instituted early 
Treatment of Acute Orchitis Treatment should be expectant at first, 
and consists in elevation of the scrotum and the use of hot or cold applica 
tions (Non Operative Treatment of Orchitis and Epidid\mitis, p 517) 
Surgical intervention is indicated as soon as fluctuation and suppuration 
are noted If the entire testicle is involved, simple inemon and drainage 
may not suffice and orchidectomy may be necessary 
Even in severe cases of the orchitis of mumps, palliative treatment is 
usually all that is necessary unless suppuration sets in Some clinicians, 
howe\er ad\ocate multiple incisions of the tunica albugmea during the 
height of the infection, m the belief that relieving the tension will restore 
the circulation and prevent later atrophy of the gland, which they re 
gard as due to the increased mtratesticular pressure caused by the in 
flammation To be effectual, such intervention must be undertaken 
early Others believe that the likelihood of orchitis in mumps is re 
duceef 6y injectrag iV? cc o/ dtphthecra 

Testicular atrophy occurs most frequently after an attack of orchitis 
due to mumps, and practically always in patients beyond the age of 
puberty It is most important, therefore, that an adolescent or adult 
patient with mumps be kept m bed, as this treatment has been found 
to be most efficient m the prevention of orchitis and its oftentimes serious 
consequences 
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Lptdtdymtlts 

Epjdidjmitis IS due to bactenal in-vasion of the epidid>mis, and occurs 
much more frequently than does orchitis The commonest cause of 
epididymitis is the gonococcus, but the epididymis is also subject to 
tuberculous infection Cp 440), syphilis (p 445),and \anous non specific 
infections 

GONORRHEAL EWDID\U1TIS 

Etiology In\asion of one or both epididymi by the gonococcus is a 
frequent complication of gonorrhea m\ol\ing the posterior urethra, and 
often produces occluding changes which render the patient stcnle 
(Gonorrhea m the Male, p 701) The commonly accepted explanation 
IS that the inflammation ascends from the urethra up the ejaculatory 
duct and along the \as deferens extending to the lymphatics of these 
structures Thus, any patient harboring a chronic postenor urethntis 
stands in danger of recurrent attacks of epididymitis, for a multitude 
of exciting factors such as unwise or too vigorous instrumental or 
manual manipulation, nolent exerase, indulgence in alcohol, or sexual 
excitement ma\ produce urethral irritation and set up an inflammatory 
condition m the epididymis Prevention of posterior urethntis eliminates 
the danger of epididymitis 

Pathology Invasion of the epididymis by the gonococcus is first 
manifested as a rule by a small swelling m the globus minor This 
rapidly increases m size until, ultimaiclv, the entire epididymis is m 
volved in the inflammatory process Often punctate abscesses are 
present, which mav coalesce and the whole organ become a necrotic 
mass In the majontv of cases the testicle escapes but the vas deferens 
IS usually involved and mav be enlarged from its normal 1-cm thickness 
to thrice that size Small abscesses sometimes form within it 

Microscopically, there are observable all the evidences of an acute 
catarrhal inflammation desquamation of epithelium, the presence of 
numerous infiltrating pohmorphonudear leukocytes and great edema 
of the tissues The seminiferous tubules frequently show minute focal 
abscesses Tubular occlusion b\ cellular debris, leukocy tes, and edema 
IS common Puncture of the epididvmis in the acute stage shows frank 
pus, neisserian organisms being readily demonstrated in most ca«cs 

Symptoms Pam is the outstanding svTnptom ordinarily For a dav 
or so before the appearance of the epididymal swelling there may be 
inguinal discomfort, pain along the cord and a localized ache or sharp 
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Stabbing pam m the epididvmis Sometimes the symptoms are quite 
mild, and complete rest, Tvath elevation of the scrotum, maj be all the 
treatment needed to clear up the acute symptoms More often, how 
e\er, there is fever and the pam becomes increasmglj se\ere, and ma> 
be referred to the louer back, rectum, or the lower abdominal region 
Motion exaggerates the discomfort, and walking ma\ be impossible 
The affected organ is acutelj sensitive to pressure and swelling is marked 
The usual clmical course of acute gonorrheal epididj mitis is one of an 
abrupt onset wnth gradual dcclme over a period of 3 to 5 da>s after 
institution of proper treatment In some cases sjTnptoms ma\ be 
almost entirely absent from the onset and the patient ma> be aware 
merely of a slight local swelling This is unusual, however, and or 
dmanlj the onset is vnolent, with exquisite pam m the epididjmis, 
accompanied by chills, fever, nausea, prostration, and, m rare cases, 
collapse 

Diagnosis As a rule the diagnosis is easilx made bv finding an acute 
inflammatory process involving the epididjmis m the presence of a 
urethral discharge Detection of the gonococcus in the urethral secre 
tion establishes the cause of the disease The great 1> s\\ ollen , red, tender 
scrotum, and the cpididv mis enlarged first at the globus minor and then 
throughout its entire extent, constitute a characteristic and well known 
clinical picture The epididjimtis is only part of the gonorrheal com 
plication The prostate and seminal vesicle are usualK involved and 
the vas deferens tender and enlarged 
Diferenhal Diagmsis Gonorrheal epididjmitis must be differen 
tinted from tuberculous, sj-philitic, and non specific epididjmitis This 
IS best accomplished b> palpation Gonorrheal epididvTTutis is char 
actenzed by a red, hot, swollen, and tender organ In tuberculous 
infection the organ is swollen but not tender, and is usuallj nodular, 
the vas giving one the impression of palpating a string of beads 
The syphilitic epididvmis assumes a clam shell shape as it overgrows the 
It is tender, red or Jbot, and the vas is uot usually in 
voh ed Torsion of the cord mav simulate acute gonorrheal epididvmitis 
So, too, ma> non specific infections of the epididj-mis, but the absence 
of gonococci and of a historv of gonorrhea will help to distinguish 
these 

Prognosis A single acute attack of gonorrheal epididvmitis usually 
subsides in a week or two, and is often too lightly regarded by both 
phjsician and patient Relapse is verj likclj to occur m gonorrheal 
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as in other tj^pes of epididxinitis, and the acute attack maj gradualh 
subside into a chrome condition In the gonorrheal form a fresh infec 
tion ma> at once set up a new inflammation, but in manj men repeated 
ne\\ mfections ne\ er reproduce the epidid)7nal complications 
Death rarel> foUo^-s acute gonorrheal epididj mitis, although a few 
instances of septicemia ha\e been reported The morbidit> is high, 
howe\er, and stenlitv results in about 50 per cent of the bilateral cases, 
due to occlusion of the con\oluted tubules of the epidid>-mis b> the 
healmg process following inflammation thus cutting off communication 
between the testicle and seminal \esicle 
Treatment Palltalf'e The general tendenej in treatment is toward 
conservatism Palliative measures are of first importance in acute epi 
didjTnitis These are described under Ivon Operative Treatment of 
Orchitis and Epididj-mitis (p 517) The reader is also referred to the 
section on the treatment of gonorrhea m Chapter XXII Gonorrhea 
in the Male 

Surgical Operative intervention is sometimes necessary forsuppura 
tiv e or recurring cases and consists of puncturing the epidtd>’inis through 
the skin (a procedure of considerable ment) or open operation, with 
multiple scalpel punctures and drainage (£pidid>’motom> p 500) 
Rarel> does the surgeon find it advisable to remove the epidid>Tnis in an 
acute mflammatorj condition 

NON spECnric EPiDioYians 

N’on specific (pjogemc) epididjinitis is the term applied to an inflam 
mation of the epididjmis caused b> organisms other than the gonococcus, 
SpiTQcliaeia pallida, and tubercle bacillus 

Etiology and Pathology Non speafic infections of the epidid> mis are 
relativel} common The organisms chieflj rc«ponsiblc are the staphylo- 
coccus and the colon bacillus — less often the Bacillus laclts aerogenes 
and vanous streptococci A nonspecific infection raaj arise in the 
course of a gonococcal epididjinitis 

Bacterial inv asion of the epidid> rais is b> vi a> of the blood and Ij mph 
streams and the vas deferens Hematogenous infections are rare, are 
usuallj assoaated with orchitis, and may be metastatic from a localized 
focal infection in the tonsils, teeth, smuses, etc , or a complication of 
some infectious disease such as typhus fever, influenza, mumps, or 
malana The common non speafic epidid>Tnitis is ascending byway of 
the V as deferens 

Xon specific mfections of the epididymus may he acute or chronic The 
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acute forms may become chronic, but there is a chronic form which 
comes on insidiouslj -without showing an acute stage 
Acule EptdtdymUts Acute non specific epididymitis is usually as 
cending and secondary to an infection in the urethra, prostate, or seminal 
vesicle Occasionally the epididymitis may appear to arise sponta- 
neously, mdependentl> of any known antecedent lesion, but subsequent 
examination ^nll usually reveal a non specific infection elsewhere in the 
urogenital tract 

Involvement of the epididymis m a lower tract infection ma> be incited 
by sexual excess, alcohol, or ph} steal exertion Acute non specific epi- 
didymitisma> be secondarj to urethral instrumentation, rectal palpation, 
or too vigorous massage and stripping of the prostate and vesicles In 
the majority of these cases infections of the loiser tract exist 
The pathological changes in the epididymis are very similar to those 
in gonorrheal epididymitis As a rule, the globus minor is first involved, 
the pathological changes being chiefl> intratubular There is desquama 
tiOD of the epithelium lining the lumen of the globus minor, great edema, 
and the lumen itself is filled with a purulent exudate Later the mfec 
tion spreads to the bodj and globus major, chiefly by interstitial exten 
Sion With healmg, scar formation often produces permanent occlusion 
There is a tendency to the formation of abscess, either in the epididymis 
or at the external abdominal nng 

Chrome Epidtdymtlis Simple chronic epididymitis may follow an 
acute attack, but often comes on insidiously, without any history of an 
acute epididymitis or antecedent urethral lesions The inflammation 
begins as an inflammatory nodule in the globus minor, chronic m nature, 
of only slight tenderness and causing no constitutional disturbance 
There is usually an irregular induration of the vas and seminal vesicle 
or prostate Small chronic abscesses sometimes develop, which may 
rupture and produce scrotal fistulas The lesion resembles and often 
passes for tuberculosis until, quite spontaneously, it frequently dis 
appears, hanag a scarce}} perceptrbie cS the T-as 

Symptoms The symptoms of an acute non specific epididymitis are 
similar to those described under gonorrheal epididymitis, although not 
usually so severe The symptoms of the chronic pseudotuberculous type 
resemble those of tuberculous epididymitis 

Diagnosis Non specific infections are likely to offer diagnostic difli 
culties even to the most expert Ibe fact that a non specific infection 

may be coincident with a gonorrheal ^ididymitis increases the difficulties 

of diagnosis, for under such conditions even a positive complement- 
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fixation test is not proof that the epididymitis is of gonococcal ongin 
Chnical differentiation of simple chronic epididvTmtis from tuberculosis 
mav be impossible JCon specific mfections tend to disappear spon 
taneoush, nbile tuberculosis is essentially chronic The microscope is 
the only positive test These pyi^emc infections must be differentiated 
from syphilis and tumor as n ell as from tuberculosis Syphilis is readily 
recognized by the clam shell hke enlargement of the epididymis and by 
serological tests Tumor ma\ be differentiated in some instances by 
the hormonal test 

Prognosis Ison specific epididymitis is generally less severe than 
gonorrheal infection Death has never occurred in our senes The 
morbidity and senous consequences, botvever, demand early recognition 
and treatment Such infections often occlude the epididymal canal and 
lumen of the vas and ishen bilateral result in a high percentage of total 
stenJtfv ReJapseis more ftiefy to occur than m gonorrheal epididymitis 
Frequently the acute attack subsides into a chronic condition the epi 
didymus ne\er regaining its normal state 

Treatment Treatment is usualh palliative and in general, is similar 
to that described above for gonorrheal epididymitis rest in bed cleva 
tion of the scrotum and hot or cold apphcations Intravenous protem 
therapy , sulfonamide therapy and diathermv are often efficacious Sup 
puration requires prompt and thorough drainage Operative inter 
V ention may also occasionallv be necessarv for the relief of tension Just 
as chronic prostatitis and seminal vesicubtis are sometimes defimte fac 
tors in mamtammg a chronic inflammation of the epididy mis so also the 
reverse may be true and chronic epididvmitis wdl maintam a chronic 
prostatitis and vesiculitis Epididvmectomj may be indicated under 
such circumstances 

Tuberculosis of the Testicle and Epididymis 

Koch s bacillus frequently attacks the epididyTTiis, but rarely the 
testicle \\Tien tuberculosis does inv ade the testicle the testicular legion 
is practically alw ay s secondarv to that of the epididyrois 

Etiology \\Tiether the onginal focus is in the epididymis or in the 
prostate and seminal vesicle is a matter of controversy One group of 
ob'^erv ers maintains that the lesion begmsin the epididymis and descends 
to the vesicle and prostate and thence to the opposite vesicle and cpi 
didvmis Another group asenbes the seminal \ esicle or prostate as the 
site of the pnmarv Ie«ion the infection spreading by ascension to the 
epididvTms and later to the opposite vesicle and epididynais 
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Autopsy records show that a tuberculous lesion may be limited to the 
epididymis, semmal vesicle, or prostate, bat that such limitation is reJa 
lively rare TJsuallj , combined lesions of these structures occur, and 
It may be impossible to judge m which organ the process commenced 
Mistaken conclusions as to priority are easily drawn because the lesion 
which appears to be the more advanced is not necessanlj the pnmary 
or older one 

The general opinion that genital tuberculosis is primary in the epi 
didymis is no doubt due partly to the fact that the epididymal involve- 
ment IS an obvious lesion, while prostatic and \ esicular tuberculosis is 
easily overlooked and maj remain undetected even on rectal palpation 
Barney, after carefully following 154 personal cases and thorough!) 
reviewmg the literature, concluded that the epididvmis is the primary 
focus in the majority of cases 

In support of the belief that the pnmary focus is m the prostate or 
seminal vesicle, K M Walker has pointed out (1) that while it is 
extremely rare to find tuberculosis of the epididymis without some indi 
cation of disease of the prostate or vesicles, tuberculosis of the prostate 
IS not mfrequently found unaccompanied by disease of the epididymis, 
(2) the appearance of a tuberculous epidid> mitis is often preceded by 
symptoms of prostatitis or vesiculitis, (3) when tuberculosis of the epididy- 
mis occurs together with tuberculosis of the prostate, the lesions m the 
prostate generally have the appearance of being older than those m the 
epididymis, (4) the earliest signs of tuberculous disease are found at the 
lower pole of the epididymis which is the first position opposing the 
line of march of the invading organisms, (S) tuberculous nodules in the 
lower pole of the epididymis usuallj appear older than those in the upper 
pole, and are the first to soften and break doivn, (6) tuberculous epi 
didjmitis ordmanly has no analog) to the hematogenous orchitis of 
mumps but is analogous to acute infections which are known to have 
been produced by extension from the urethra 

Hugh H Young, from a large surgical expenence and an exhaustive 
review of the literature concluded that most cases of genital tuberculosis 
are pnmary in the seminal vesicles and proposed ' tuberculosis of the 
seminal tract” as appropriate 

Our own clinical experience inclines us to the belief that in the majont) 
of cases tuberculosis of the genital tract is primanlv epidid)mal and 
hematogenous m origin 

As a rule, genital tuberculosis can be traced to a focus elsewhere m 
the bod) This focus is most frequentlv in the Jung — infections of the 
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kidney and bone being next m frequency Less common foa are those 
m the joints glands larjmx, middle ear peritoneum and ischiorectal 
fossa It IS rarely, indeed that a primary focus outside the genital 
tract cannot be found either clinically or at autopsj 
Pathology Tuberculous cpidid>mitis usually manifests itself first m 
the globus minor Ordinarilj it begins as a subacute practicallj pam 
less process which may ha\e existed for some time before the patient 
regards it as of sufficient importance to consult a physician hot mfre 



quentlj, however there \mI 1 be an acute attack simulating gonorrheal 
epididymitis indeed the demonstration of a mixed infection in such 
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which soon extend from the globus mmor throughout the extent of the 
epididjTms The vas deferens will be found nodular and thickened In 
certain cases the process may remam quiescent for a long time bursting 
forth now and agaui with surprising violence all the xvhile replacing the 
normal tissues b> a process of caseation and acatrization Hjdrocele 
develops from the distention of the tunica xagmalis b> fluid m the tuber 
cles with which it is studded 
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Tuberculosis of the iesttcle is sdmost always secondary to tuberculosis 
of the epididymis^ and manifests itself first m the corpus Highmon 
Authorities differ as to whether the tubular sjstem or the connective 
tissue IS first affected in the l 3 maphogenous tj^pe of tuberculosis seen 
clinically Barney’s studies indicate that the process is, m general, inter 
tubular, that active spermatogenesis continues t\ en m ad\anced destruc 
tion of the testicle, but, despite this, there is earlj azoospermia, showing 
that the vas must be occluded earl> and adding to the evidence support 
ing extensive involvement of the prostate or ^ esicles m epididjunal tuber 
culosis The testicle may show a single large focus, or multiple loci 
throughout or m small areas By extension and coalition the entire 
testicle becomes a caseous mass On the other hand, the tuberculous 
process in the epididymis often assumes extensive proportions and the 
testicle will be found as a small, compressed organ, free frommvolv ement 

Eventually, the scrotum becomes adherent and the process ulcerates 
through, forming a chronic fistula through which is discharged the caseous 
matenal resulting from the breaking down of the tubercles A smus 
connecting with the epididymis is most likeb to be situated on the poste- 
rior aspect of the scrotum, one connecting with the testicle probably 
be found on the antenor surface The function of the affected organ 
IS practicallj always destroyed, and, should the process become bilateral, 
complete stenlitj is ine\TtabIe 

Microscopically, the tissue resembles tuberculosis seen elsewhere in 
the body, small and large tubercles with characteristic giant cell forma 
tion bemg observed 

Often the disease is apparentlj bilateral from the onset IVhen tuber 
culosis mfects one epididjums, the opposite epididymis is likel} to become 
involved sooner or later, usually within a >ear, either bj ascension 
through the vas deferens from the prostate or seminal vesicle, or bj w aj 
of the blood stream Involvement of the opposite side, howe\er, has 
been known to be delayed as long as 8 years 

Symptoms and Diagnosis The first step m diagnosis is a careful 
history Most of the patients are in the third decade of life — seldom 
over 45 or under IS years of age There will usuallj be a history of 
trauma or precedmg gonorrheal epididymitis and, m many cases, a per 
sonal or family history positive for, or at least highly suggesti\e of, 
tuberculosis Most patients seek treatment within 6 months of the 
supposed onset of the disease Loss of weight and general malaise are 
common complaints So, too, are abnormal unne and symptoms refer 
able to the bladder, such as frequency and bummg on unnation, urgenc^ , 



pyuria, and hematuria Occasionally the first and onlv sj-mptoms are 
those referable to the bladder Fever is rare Pam and tenderness are 
generallj mild and intermittent or absent, unless the attack is acute, 
when the pain will be more severe and accompanied b\ smelling of the 
gland The pain is local or radiates to the groin or lumbar region 
Sexual desire and potenc> are rarelj impaired but azoospermia occurs 
early 

A history of exacerbations and remissions is common and one of 
hydrocele with frequent tappings, or of scrotal abscess resulting m forma 
tion of a sinus, is not infrequent 

Physical examination should include a careful search for a pnmaiy 
focus outside the genital tract as the character of the primary focus has 
an important bearing on the treatment Palpation of the epididjmis 
mil >^eld a ' lumpy” sensation The vas deferens mil Iikevnse be 
indurated and nodular while rectal palpation m ill show a similar condi 
tion in the prostate and seminal vesicle in a large percentage of cases 
These findings, together wnth the age and the pertinent facts in the bis 
tory, are often suffiaent to establish the diagnosis 

An important anatomical consideration is the fact that the hTnphatics 
of the testicle and epididv'mis drain up to the original site of the testicle 
at the hilum of the kidnei , thus establishing a connection with that 
important organ Man> authors believe that tuberculosis of the kidnev 
may be secondan to lesions of the epididymis on the same side, hence 
the diagnosis of tuberculous epididymitis is most important and its 
elimination imperative 

Diferentid Diagnosis ^VhlIc at times easy , the difierential diagnosi* 
not infrequcntl 3 taxes all our diagnostic resources Tuberculous epi 
didjTnitis may easil) be confused mth inllaromation due to other causes 
Bilateral epididymitis slightly favors a diagno'us of tuberculo'ys A 
prior epididvmectomy or orchidcctomv almost mvanabh points to 
tuberculosis, as does a persistent scrotal fistula It has been proved that 
in over 90 per cent of patients with evidence of tuberculosis elsewhere 
in the body the diseased epididvmis was tuberculous Careful phv sical 
examination including rectal palpation of the prostate and semina’ 
vesicles IS therefore of the greatest imfwrtance in the diflerential diag 
nosis of scrotal swellings If definite involvement of the prostate and 
vesicles can be established there is everv possibibtv that the epididvmal 
process is tuberculous 

The age madence and the duration of the disease are of no value in 
differentiating between tuberculous and non tuberculous mflammalions 
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of the epididymis and testicle Neither is a history of trauma or pre- 
vious gonorrhea and acute epididymitis, nor the finding of an enlarged, 
thickened, or nodular vas deferens, as these frequently occur in both 
groups 

A syphilitic process almost always makes its initial appearance m the 
testicle, whereas tuberculosis is first dimcally evident m the epidid^nnis 
Syphilis involving the epidid> mis alone is rare, and may be differentiated 
by the history, negative rectal findings its preference for the globus 
major, and by the Wassermann test Syphilis and tuberculosis ma>, 
however, coexist 

Tumors of the epidid) mis are rare, but, when present, may complicate 
the diagnosis Cjsts (spermatocele) are more common, but are rarely 
confusmg Testicular tumors sometimes offer difficulties The hor 
monal test is of diagnostic help in some cases of tumor 

Prognosis The high morbidity in genital tuberculosis, even when 
properly treated, is not generally appreciated The disease is progressive 
and fairl> rapid m its evolution Various authors have placed the 
ultimate mortality at from 27 to 60 per cent Ten years or more must 
elapse before the danger is past 

Treatment We favor prompt operation as soon as a diagnosis of 
tuberculosis of the epididjonis has been made (1) because by prompt 
removal of the epididymis, involvement of the testicle by direct extension 
IS prevented, and (2) because dissemination to the kidney on the same 
side and to the epidid>’mis on the opposite side is thereby prevented 

The radical operation — that is, removal of the epididymis, v as deferens, 
and seminal vesicle of the affected side — should be done when indicated 
(Radical Removal of the Genital Tract for Tuberculosis, p 510) Ordi 
nanly, however, the con'iervative operation — simple epididymectoray, 
with transplantation of the vas to the skin of the groin, to prevent tuber- 
culous pus from flowing into the scrotum (pp 502 and 504) — is the 
operation of choice 

Here, as m all cases of urogenital tuberculosis the operation is merely 
the beginning of the treatment Every postoperative case should be 
given careful hygienic treatment, including graduated injections of old 
tuberculin heliotherapy , and other physiotherapeutic, as well as dietary 
measures (Treatment of Inoperable and Postoperative Urogenital Tuber 
culosis p 1196) 

Syphilis of the Testicle and Epididymis 

Syphilis attacks the testicle much more often than the epididymis 
Syphilis of the epididymis alone, without involvement of either the 



testide or the spermatic cord js rare Luetic orcbitis is found m both 
congenital and acquired forms of syphilis and may occur as diffuse 
interstitial orchitis or a gumma The epididymis may be invohed by 
direct extension from the testide The lesion is essentially chronic 

According to Herman and Llauder the testicle and the bone marrow 
contain the Tre{>onma palhium before the appearance of the chancre 
\\ arthm demonstrated the spirochete repeatedly in testides presentmg 
no gross lesions and in cases of congenital and acqmred syphilis he found 
them m testicles devoid of histological lesions Autops es of s>’philitics 
show that aside from the heart and aorta the testicles are most fre 
quentJ> involved and that chronic fibrous orchitis is an almost constant 
finding m those affected with paresis 

Pathology Though clinicallj demonstrable in but a small number 
of cases pathologicallj the testicles of practically every syphihtic may 
be said to be diseased These pathological changes tend toward a pro 
gressiw decrease of spermatogenesis which may progress to a premature 
loss of sexual desire and sterility In syphilitic orchitis the pathological 
changes are essentially microscopic and belong to the tertiary stage 
They are characterized b> a chronic interstitial fibrosis with or with 
out gumma 

Histologically there exists in active cases of syphihtic orchitis a 
plasma cell and lymphocytic infiltration between the tubules about the 
smaller vessels a proliferation of endothelial cells from the capillaries 
and fibroblasts of the stroma with thickening of the basement membranes 
and decreased spermatogenesis Such changes may be diffuse or local 
In localized orchitis areas of healthy functioning tubules are found In 
late stages the intertubular stroma is thickened and hyaline or the entire 
testicle may be fibrous 

Grossly the involved organ may be enlarged globular mdurated and 
smooth If fibrous it is smaller and of harder consistency In less 
pronounced cases the testicle may be normal in size but induration is a 
persistent feature 

Gumma though relatively rare in syphilitic orchitis occurs often 
enough to be an important factor in the differential diagnosis of testicular 
pathology Gumma may be single or multiple The testicle is en 
larged rounded nodular or smooth heavy and insensitive to pressure 
though there may be painful sensations in the organ due probably to 
traction on the cord or distention of the adjacent tissues Adhes on to 
the scrotum is not uncommon Gummas sometimes break, down and 
discharge caseous matter m which event secondary mfection and abscess 
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fonnation are likely to follow, with, eventiially, ulceration through the 
scrotum and hernia of the testicle. The breaking down may be followed 
by fonnation of a chronic sinus Hydrocele frequently accompanies 
gumma of the testicle. 

Syphilis of the epididymis occurs as an acute or chronic interstitial 
epididymitis or as a gumma. 
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Pig 83 Testicular gumma m a 27 year-old patient (Specimen from Museum of 
Dr E Chnstelfer, Virchow's Krinitenfiaus, Berlin) 

The acute interstitial form may manifest itself as early as the second 
month of the disease, or as late as the fifth year The swelling is usually 
moderate and most noticeable in the globus major, though the whole 
epididymis may be involved Hydrocele is a frequent accompaniment. 

Chronic syphilitic epididymitis rarely occurs before the third year of 
the disease, and may follow an acute infection, or develop slowly and 
painlessly The swelling pnmanly affects the globus major and is 
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diffuse Later the entire epididjTiiis is imolved and presents a board 
like rigidity 

EpididjTnal gummas are late manifestations and are usuallj unilateral 
The> manifest them^ehes as one or more hard nodular masses m the 
epididjTHis and like tuberculosis may break dovrn and form scrotal 
fistulas 

Orchitis and epididymitis are sometimes obser\ed simultaneously in 
the tertiary stage of syphilis although it is the testicle which is usually 
the first affected the process later extending to the adjacent organ In 
the sclerotic form extension is less likely to take place \ gummatous 
process usually invohes the adjacent tissues first by extension of the 
inflammation and later by ulceration Sometimes it will be impossible 
to tell w’hether such a gumma arose in the testicle or epididymis as the 
entire structure will have been changed into an unrecognizable gum 
matous mass •while a hydrocele will have formed in the greatly thickened 
tunica vaginalis 

Symptoms and Diagnosis The most frequent complaint m syphilitic 
orchitis IS of diminution or loss of sexual power TTie disease usually 
occurs in middle or later life It is occasionally bilateral The onset 
13 in«idious The testicle is moderately enlarged rounded smooth and 
insensitive to palpation There is no fever The Wassermann and 
Kahn tests will be positive 

Acute syphilitic epididyTnitis is sudden in on^t Pam which is in 
creased on motion is alw'ays in evidence and may be very severe The 
swelling however is usually not great and the surface of the epididymis 
is smooth and elastic so that it can readily be differentiated from the 
testicle on palpation Chronic syphilitic epididymitis commonly follows 
an acute condition but occasionally may develop so slowly and pain 
lessly that the patient is unaware of anything abnormal until his atten 
tion is attracted to the swelling in the scrotum Sometimes however 
the swelhng is accompanied by a dull dra^ng ache in the inguinal 
region and within the scrotum for the relief of which medical advice is 
sought The epididymis will be found mduratcd particularly in the 
region of the globus major and if seen earlj enough elastic Later 
there will be rigidity of the entire organ 

Gonorrhea tuberculosis non speafic mfections and tumors all of 
which frequently affect the testicle and epididvmis must be ruled out 

Gonorrhea presents few difScuUics as it is easily identified bacterio- 
logically Moreover a gonorrheal process is much more acute and there 
is usually a concurrent urethritis to give confirmative evidence 
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Tuberculosis offers considerably more difficulty Syphilis usually 
makes its initial appearance m the testicle, while tuberculosis is first 
clinically evident in the epididymis Other important pomts are the 
history, the negative rectal findings m syphilis, and the preference of 
syphilis (in the early stages) for the globus major in contradistinction to 
that of tuberculosis for the globus minor 

In a malignant process the patient is frequently cachectic and the 
regional lymph nodes are usually involved Progression in malignancy 
(sarcoma especially) is more rapid than in syphilis and the later stages, 
at least, give nse to pain, which is usually absent m syphilis A 
malignant process is less diffuse than a syphilitic one, usually remammg 
sharply localized until far advanced The hormonal test facilitates the 
differentiation 

The final test ordinarily rests upon the result of carefully taken Wasser 
mann and Kahn tests on both blood and spinal fluid and the response to 
antisyphilitic treatment Under the latter the active lesions disappear 
with remarkable rapidity, although full restoration of the affected organ 
is seldom possible 

Prognosis The outlook of a patient suffenng from syphilitic epi 
did> mo-orchitis is not an unhappy one unless the disease has progressed 
to the stage where there is extensive destruction of tissue If this has 
occurred, however, there is little likelihood that the patient will regain 
his sexual power 

Treatment The treatment is the same as for syphilis elsewhere in 
the human body, and consists of intravenous injections of neoarsphen 
amine, bismuth, and mercury, as well as mercurial inunctions 

N euralgta oj the TestKle and Epididymis 

Neuralgia of the testicle and epididymis is a relatively uncommon con 
dition characterized solely bj pain in the gland or its excretor> canal 
The pam may be due to local causes or be transmitted, and is as a rule, 
of considerable intensity and paroxysmal As early as 1830, Sir Astley 
Cooper descnbed the condition under the heading ‘*the irritable testis” 
and believed it to be a nervous disorder akm to tic douloureux 

Etiology Three types of neuralgia hax e been differentiated by Monod 
and Tenllon 

(1) Neuralgia without apparent local alteration in the testicle There 
IS an extremely sensitive localized area, the sensibility sometimes lasting 
for months or even j ears despite all forms of treatment It is sometimes 
seen m children as a hx stencal manifestation or is the result of soasmodic 
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retraction of the testicle, or may occur temporanl> following prolonged 
sexual exatement without detumescenre 

(2) Symptomatic neuralgia dependent upon an acti\ e or healed lesion 
of the testicle or epididjmus Atrophic and preMOUsl} diseased testicles 
are sometimes subject to neuralgic pams which occasionallj maj be so 
mtense as to necessitate orchidectomy 

(3) S>Tnptomatic neuralgia reflexly affectmg the testicle from lesions 
of other organs Among the lesions that may cause referred pains m 
the testicle are renal or ureteral calculus, prostatitis and semmal^esicu 
htis, diseases of the bladder, and hernia Scrotal conditions, such as 
hy drocele, adhesions of the tunica \ agmahs, occlusion of the epidid\Tnis 
or vas, and extratesticular tumors and cysts, are all possible factors m 
neuralgia Sexual neuroses, with or without disease of the genitalia, are 
often responsible 

Diagnosis A careful history and eiaramation of the testicle, epi 
didymis, and ^as deferens will generally re\eal the causata\e factors 
Inquiry should be made particularly regarduig trauma and gonorrheal 
or other inQammatocy conditions of the testicle and epididtinis Should 
examination re^eal no cause, either locally or outside the gland, for the 
neuralgia, a neurotic or psNchoneurotic basts for the condition should 
be considered 

Prognosis The prognosis is good Cure of the neuralgia depends 
upon elimination of the cause, which can usually be accomplished once 
this has been ascertained 

Treatment If palUati\e measures are unsuccessful m rehe\Tng the 
pam, denervation of the testicle and epididymis may be necessary 
Orchidectomy has occasionally been done, but should rarely be required 

Thromho Angiitis Obhtcrans of the Spermatic Vessels 

An exceedingly rare lesion, yet worthy of record because of the impor 
tance of prompt recognition when it does occur, is thrombo-angutis of 
the spermatic \es«els, ultimateh leading to gangrene of the mvohed 
testicle Buerger, to whom Tie are mdebted for knowledge concerning 
the disease (commonly called "Buerger’s disease ), reported some 400 
cases of involvement of the lower extremities and, in a few instances, of 
the upper extremities, but mentioned only one cate of thrombosis of the 
spermatic vessels 

ilcGregor and Simson, m 1929, reported an interestmg case Their 
patient, like practically all of Buerger’s, was a Jew His complaint 
was of a dull, nagging pam over the penis, left half of the scrotum, and 
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lower abdominal wall The left testide had previously been swollen 
and pamful Examination showed two nodules in the epididymis and 
slight thickening of the cord As the cutaneous tuberculin test was 
positne, a diagnosis of tuberculosis nas made and operation advised 
On dissection, the vas deferens was found to be norma!, the apparent 
thickening of its upper part, detected clinically, bemg due to the firm 
adhesion of many blood vessels to the periphery of the vas, giving the 
impression, on palpation of thickening of the duct The spermatic 
vessels showed all the pathological changes enumerated b> Buerger as 
characterizing thrombo angutis obliterans infiltration of the coats of 
the vessels and surrounding tissue by inflammatory cells, occlusne 
thrombosis of the affected part of the vessel, the formation of purulent 
foci m the clot, replacement of the leukocyte areas by altered angioblasts 
and giant cells, organization of the bland portion of the clot, and canaliza 
tion of the organized tissue 

Tumors of llie Testicle 

Introduction Tumors of the testicle have been recognized smce earl> 
m medical history and have always been of great interest to surgeons 
For many years, all hard fleshy tumors (including, no doubt, tuberculous 
and syphilitic as well as neoplastic lesions) were grouped together under 
the term “sarcocele ” In 1696, Donat described a testicular tumor con 
taming fetal structures and bones The latter half of the nineteenth 
century saw considerable progress m the clinical and microscopic dif 
ferentiation of the various types of testicular tumors Curhng (1853) 
divided tumors of the testide into two groups (I) benign c>stic and 
(2) solid malignant In 1854, Johnson identified deru atives of all three 
primary germinal tissues in a testicular tumor, and in 1887 Kocber and 
Langhans established the tndermal ongin of a large proportion of these 
tumors In 1906, Chevassu differentiated a highly malignant tumor 
which he believed arose from spermatoblasts and for which he suggested 
the name seminoma 

Despite the relative infrequencj of tumors of the testicle, there is a 
voluminous literature on the subject, due, no doubt, to the wide diver 
gence of opinion regarding their origin, classification, and treatment 
The discovery by Zondek (1929) of prolan A (the follicle stimulating 
hormone of the anterior pituitat> body) in the urme of a patient suffer 
mg from teratoma testis has matcnaUj changed our concept of the«e 
tumors, and has helped to place their diagnosis prognosis, and treatment 
on a more exact and scientific basis Through a quantitative estimation 
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of the hormone excreted in the urme, not only the presence of the tumor 
but its t>'pe, degree of malignancy, and, to a certain extent its radio- 
sensitivity, ma> be determined before the institution of treatment, and 
the results of treatment followed Unfortunately, all testicular tumors 
do not throw off the gonadotropic hormone, so that while a positive 
reaction to the hormonal test is of the greatest diagnostic assistance, a 
negative reaction must be disregarded 
Incidence of Tesbcular Tumors Tumors of the testicle are uncom 
mon, but occur with sufficient frequency to be of great interest to the 
general practitioner, as well as to the urologist The great majonty 
of testicular tumors are malignant Benign tumors are very rare, and 
consist chiefly of solid and cystic adenomas, dermoid cysts, and benign 
embryomas It is extremely diflicult to obtain any rehable estimates 
of the inadence of testicular tumors A L Dean, of the Memorial 
Hospital, in New York, places mahgnant tumors of the testicle at 3 39 
per cent of all tumors of the genito unnary tract, and at 2 09 per cent 
of all mahgnant tumors m the male 
The disease is one of early adult life, the greatest age mcidence being 
between the ages of 20 and 40 y ears, but all ages may be affected — infants 
as well as the aged There have been numerous reports of mahgnant 
tumors, usually teratomas m the newborn 
Most authors report the right side as being involved more often than 
the left Bilateral involvement is rare, and occurs m undescended 
testicles 20 tunes more frequently than m normally descended glands 
Etiology The etiology of testicular tumors is obscure Heredity 
seems to play little, if any, part Sexual activity may be a factor, smce 
the majont) of cases occur dunng the period of greatest vigor 
The prevalent impression that the undescended testicle is more hkely 
to develop a tumor than the normally situated organ appears to be borne 
out by the more recently gathered statistics on the subject Dean (1929) 
found tumor in undescended testicles 225 times asoften as in the nonnallv 
descended organ The ingumally retained gland is liable to suffer 
repeated small injuries from the constant contractions and movements 
of the muscles forming the inguinal region, and the abdominal testis is 
exposed to v ary mg changes m intra abdominal pressure and is likelv to 
be compressed when any sudden effort is made The importance o*^ 
these factors m relation to an organ already the seat of disturbed function 
and embry ological defects can, of cour^, be only a matter of conjecture, 
but the relatively high inadence of tumor in the imperfectly descended 
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organ indicates that cryptorchidism is a predisposing factor of sufficient 
importance to iiarrant careful considerahon ^ t 

The only real evidence that trauma may be of etiological importance 
IS the fact that the undescended testide, with its greater exposure to 
trauma, is more prone to become cancerous than the normallj situ 
ated organ 

Other possible etiological factors that have been suggested are dis 
turbances m important hormonal interrelationships, interferencewitb 
the intercellular circulation, and changes in functional activitv due to 
advancing age and certain biochemical phenomena 
Pathology. Practically all pathologists and cimiaans agree that all 
testicular neoplasms are malignant or potentially so Much has been 
written m recent years concerning the nature and ongm of testicular 
neoplasms Interpretations of "pathogenesis differ widely, and there is 
little unanimity regardmg the proper classification and nomenclature of 
these tumors 

Tumors may arise from an} type of cell present m the testicular 
tissues Various degrees of differentiation are found, vnth corresponding 
variation in the cluneal course, degree of malignancy, radiosensitivit> , 
and prognosis Some tumors resemble closel> the cells of the semi 
niferous tubules These are called embryonal tumors, and are believed 
to be derived from primordial and pnmjtjve se\ cells They are malig 
nant from the start, and are most frequent between the ages of 20 and 
40 years Most tumors of the testicle are of this type The proved 
embryonal tumors should be further subdivided into the apparently 
unicellular and the teratomatous (mixed cell) tj-pes Emng believes 
that all tumors of the testicle are of teratomatous origin, the unicellular 
seminoma being merely a one sided development of a heterogeneous 
growth to the exclusion of the other elements 

A second group consists of tumors containing a mixture of adult tissues 
similar to those found in the mediastinum and elsewhere These tumors, 
which are called adult teratomas, are believed to be derived from isolated 
blastomeres They appear to have no relation to the embr>onal group 
A gonadotropic hormone is not excreted m the urme of patients with 
adult teratomas and none of this substance can be CYtracted irom these 
tumors Adult teratomas are essentially benign but potentialh mahg 
nant They may occur at anj age, but when malignancy takes place 
It usuallj does so dunng the so called 'cancer age"— that is after the 
fortieth year These tumors metastasize rarel) and late and mav be 
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successfully removed before local extension or distant metastasis occurs 
They are radioresistant Unfortunately, they comprise less than 10 
per cent of teratomas 

A third, or miscellaneous group of tumors, which are extremelj rare, 
are derived from adult somatic cells within the testicle, such as Ijnnpbo- 
cytic cells, interstitial cells, muscle cells, suprarenal rests, and other 
elements 

The mam forms of testicular neoplasms which can be recognized are 
(1) the adult teratomas (rare), (2) embryonal caranoma with IjTnphoid 


Fig 84 Teratoma teatis The external view shows the nodular nature of the growth, 
the transverse section its teratomatous character 

Stroma, (3) embrj onal adenocaranoma, (4) chononepithehoma All of 
these can be considered as teratomas in different stages of dev elopment 
Embryonal carcinomas with lymphoid stroma (seminomas) make up 
the maionty of mahg^nant tumors of the testis They are highly mahg 
nant, and show a considerable vanation m their natural history , hormone 
output, and radiosensitivity They occur chiefly in young men (20 to 
30 ) ears), and have a tendency to metastasize early and widely 

Chorionepiththomaisavery rare, highly malignant form of teratoma, 
similar in its course and structure to the chorionic carcinoma of the 
uterus Its origin is still obscure There is seldom gross enlargement 
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in the testicle, but the tumor metastasizes early and extensively. No 
other tumor shoe's such a h»gh excretion of hormone in the urine (100,000 
or more mouse units per liter of urine). 

Kirtvin, reporting a case of chorionepithelioma of the testicle in 1937, 
carefully reviewed the literature and summarized the data accumulated 
to date He found that as far back as 1878 Malassez and Monod 
described a malignant chorionepithelioma of the testicle, but supposed 
it to be a sarcoma In 1902 Wlassow, reporting four cases of testicular 



Fig 85 Teratonia of the testicle Shotfing the tsuced tissue in the gross speosien 
Above the black nodule in the loner portion is yellow fibrous tissue, m ^e inner border 
of which are nodules of another type 


tumor, mentioned the striking resemblance which he had noted in two 
of them to the chorionepitheliomas seen in the uterus, and observed 
that in all his tumors the greater proportion of the cells were of what we 
now know as the Langhans type (polygonal cells, clear and glycogenic 
in character, and having an arrangement suggesting alveolar sarcoma 
or medullary carcinoma) Wlassow proposed the name epithelioma 
syftcyomalodes lesiiculi for this peculiar type of neoplastic groivth, because 
its larger cells were apparently derived from a source analogous to the 


456 


CLIKICAL TOOLOG\ 


syncvtium, whale the smaller ones partooL of the nature of tho«e com 
posing the chononic Mill 

In 1902, Schlagenhaufer correlated the pathological and histological 
data which had accumulated up to that time, and suggested the name 
malignant chortoneptthehoma of the lesttcle, which he based upon his con 
elusion that the growth in question is geneticalU equnalent to the 
chononepithehoma seen m the female and is ongmated in a teratoma 
Although much more has been learned atxiut testicular teratomas in 
recent aears, and Schlagenhaufer's assumptions have been manj times 
assailed, thej have not been disproved Later writers who have con 
tnbuted important observations to the subject of chononepithehoma of 
the testicle are Stcinert (1902), Risel (1903),'\Varthin (1909), J V Cooke 
(1915), Jeanneret (1928), Ferguson (1933), Fortner and Owen (1935), 
and Callens (1935) Rovs collected 131 cases of proved chononepi 
thelioma of the testicle m 1932, to which she added one more The 
more recent reports emphasize the enlargement of the breasts which is 
a late manifestation in these cases and which gives strong conhrmaton 
support to the unsettled question of the relation of these tumors to the 
cbononepitheliomas of the uterus long familiar to pathologists 

Kinvm’s patient, a 34 > ear-old man, alreadj had metastases when he 
applied for treatment of a mass m the right side of the scrotum Eiami 
nation revealed a teratoid growth Orchidectom> was done, and, the 
pathologist’s report showing mahgnanc> .deep X ra> wasapphedtothesite 
of the growth The patient died a few months later Autopsj showed 
metastatic growths in the lungs, liver, brain, kjdne>s, and other organs 
(Frontispiece) The primarj testicular tumor consisted in large part of 
adult teratoma with formation of cartilage and spaces lined by columnar 
or stratified squamous epithelium In other areas were masses of pale 
cells suggesting the Langhans la>er of the chononic villus, and also 
sync>tial masses with darker c>toplasm and manj nuclei suggesting 
the syncj-tial laj er of a chononic vtIIus The metastatic nodules of the 
viscera contained the Langhans t>‘pe of cell and svncvtial cells in v amng 
proportions 

Symptoms, Signs, and Diagnosis of Testicolar Tumor Te«(jcular 
tumors affect all ages, from infants to men ov cr 70 j ears of age , but about 
80 per cent occur betw een the ages of 20 and 40 > ears 

The initial sj-mptom is almost alwavs a painless swelling of the testicle 
accompani-’d b> a sense of weight in the scrotum Lsualh the patient’s 
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attention is attracted to the enlargement b> some trauma, often msig 
nificant Patients sometimes giw a historj of ha\ ing noticed a gradual 
enlargement, to which the} paid no attention because of the absence 
of pam Any painless swelling of a testicle m a young man should arouse 
the suspicion of a malignant tumor Frequent]} the small pnmarv 
focus m the testis goes entirely unnoticed by the patient, and the first 
S)mptoms of the disease may be due to lymphatic mvohement or 
metastases to distant structures Sucli symptoms include loss of weight, 
an abdominal mass, slight cough, pam m the abomen, back, or scrotum 
Pressure of the enlarged para aortic nodes on the vems may cause edema 
of the lower extremities or scrotum Pressure of the enlarged nodes may 
also produce gastrointestinal symptoms or cause compression of the 
ureter, with symptoms of occlusion 

The insidious onset, with periods of latenc}, renders uncertain the 
estimation of duration Most testicular tumors grow rapidly and have 
been present less than a year when the patient is first seen by the physi 
Clan Jlore slowly groinng tumors such as adult types of teratoma and 
an occasional seminoma, may have existed as long as 3 to 4 years before 
induang their bearers to seek medical advice Metastasis usually occurs 
early and extends first to the abdominal retroperitoneal lymph nodes 
The disease early enters the blood stream and becomes widely dis 
seminated 

Palpation usually reveals the tumor as preserving the shape of the 
testicle In the earlier stages the surface of the tumor is generally 
smooth and regular Nodules and irregularities and softening and flue 
tuation over areas of cystic degeneration occur in the later stages In 
the earlier stages the epididy mis may be felt as a nodular cord, but later 
It becomes lost in the enlargement The surface blood vessels on the 
affected side are often dilated and tortuous The scrotal skin may appear 
red and shiny from being stretched, but is generally freely mo\ able over 
the mass Involvement of the scrotum and ulceration through it are 
very late manifestations The inguinal nodes may be palpable, but their 
miolvement occurs only in advanced cases after the scrotal tissues hai e 
been invaded The spermatic cord may be thickened from the weight 
of the tumor and the increased blood supply, but it is rarely m\aded 
until very late Local tenderness is absent or relatively slight except 
in advanced cases H> drocele is a frequent accompaniment 

Testicular tumors lary markedly in siae, some being little larger than 
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the normal testicle uhile others readi the size of a small melon The 
increase m size may be progressi\e or there may be penods of latencj 
A chorionepithehoma ma> he so small as to be overlooked m life 

Examination for metastases should alnavs include an x ray of the 
lungs 

Metastases Metastasis may tale place b> ^^aJ of the blood stream 
or the lymphatics, most frequently the latter The inguinal nodes are 
involved only ^hen the scrotal tissues have been invaded Metastatic 
involvement of the primary lyrniph zone is, unfortunatelv, impossible to 
detect clinically until large nodes have developed, due to the deep 
abdommal position of the lymph nodes By this lime, generalized 
metastases are likely to have set in 

Most teratomas are highly malignant, grow rapidly, and metastasize 
early A tumor of considerable size will develop m the course of a few 
months and vvill invade the lymphatics and blood stream, distributing 
the disease to the lumbar, mediastinal, epigastric and supraclavicular 
lymph nodes and through the blood to the lungs Chononepitheliomas 
metastasize widely and nith great rapiditv 
Diftrtnhal Diagnosis Malignancy of the testicle is very difficult to 
recognize m its early stages Clinical recognition is largely a matter of 
exclusion, as the tumors present no pathognomonic signs or symptoms 
Even after enlargement is plainly visible there may be a long penod 
nben pam and tenderness are entirely absent and even when these are 
present m conjunction with enlargement of the gland, this combmation 
is of little diagnostic value since these symptoms are common to several 
other testicular conditions All testicular swellings must therefore be 
regarded as malignant until proved benign Hydrocele and hematocele, 
syphilis, and tuberculosis present clinical difficulties in differentiation 
Hydrocele or hematocele may completely mask an underlying tumor 
Patients frequently give a history of repeated tappings of the accom 
pany mg hydrocele before the true condition was even suspected Hy dio 
cele and hematocele sometimes show indurated areas due to absorption 
and organization, that may present problems in differentiation The 
large, soft embryonal tumors resemble hydrocele but the latter may 
usually be differentiated by transillumination Palpation is of assistance 
m r illin g out hematocele If, for instance the tunica \ aginahs can be 
palpated upon the surface of a scrotal tumor, that tumor is not a hemato 
cele Also as the epididymis is mvanably embedded within a hemato- 
cele It will be impossible topalpale it if ahematoccle is present , therefore. 
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abvlit> to palpate the epididymis mdicates that the tumor is not a 
hematocele 

Exploratory puncture, a procedure fraught with danger should the 
tumor be malignant, is to be a\oided 

Gumma more nearl) and more often simulates tumor than anj other 
testicular lesion, and one should remember that generalized syphilis and 
testicular malignant^ may coexist A positive Wassermann or response 
to antiluetic therapv should not be cause for too long delaj It is 
preferable to remove a gumma (as has frequently been done) than to 
delay in the removal of a malignant tumor In both syphilis and malig 
nanc) the testicle is primarily implicated, but progression m syphilis 
is generallj slov. er than in malignancy The hormonal test is of value 
in these cases 

In tuberculosis, the epididymis is the seat of primary infection, and, 
as a rule, it is only in the veiy late stages, when the testicle is involved 
by extension and there is a massive epididymo orchitis, that there is 
likelihood of differential difficulties between tuberculosis and malignancj 
In tuberculosis, evidences of the disease elsev. here m the bod> are usually 
present, the epididymis and frequently the vas deferens are nodular and 
rectal palpation rvill reveal involvement of the prostate and seminal 
vesicles Tuberculous lesions commonly ulcerate and form a scrotal 
sinus 

The Bomonal Test In recent years, the application of the Aschheim 
Zondek reactionhas proved of great value in the diagnosis and differential 
diagnosis of testicular tumors 

Earl> in the emplo>Tnent of the Aschheim Zondek test for pregnancy 

was found that chononepitheboma of the uterus is associated inth 
exaggerated production and elunination of the anterior hvpophyseal 
hormone, the amount Ijnng somewhere between the physiological level 
(5 mouse units to the liter of urine) and the greatly increased level of 
pregnancy 

In 1929, Zondek first observed the appearance of a gonadotropic hor 
mone in the unne of a man suffering from teratoma testis, and three years 
later reported his observations on the use of this test in the diagnosis of 
teratoma in 14 cases Heidnch and Pels, in 1930, reported the excretion 
of these hormones in a case of chononepitheboma of the testis, which they 
demonstrated to be morphologically identical with that occurring m the 
uterus In 1931, Ferguson observed that irradiation of the tumor caused 
the disappearance of the hormone from the urine, and in 1933 he pub- 
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lished a technic for determining the quantiU of hormone in a gi\en 
speamen of unne and also demonstrated that the amount of prolan A 
excreted in the urine depends upon the t\pe of tumor present m the 
testicle calculating the number of mouse units present per liter of 
unne, it was ascertained that m cases of teratoma with adult features, 
or in embrvonal carcinoma, the prolan excretion is low, but if the neo 
plasm IS an embrjonal adenocarcinoma or a chorionepithelioma, the 
excretion maj reach as high as from 10 000 to 100,000 or more mouse 
units per liter 

\ positiNC Aschheim Zondek lest is of the greatest diagnostic assi't 
ance, but a negati\e reaction must be disregarded since certain tumors 
do not giie off this hormone The relative radioscnsitmty or non 
sensitivit) of the tumor is indicated to a certain degree by the rapidity 
and degree of disappearance of the hormone from the unne after irradia 
tion of the pnmarj growth pnor to orchideciomv If there is no mate 
nal decrease, the prognosis is poor, if the hormone rapidly disappears 
after irradiation it is more favorable 

Every case suspected of being a malignant tumor of the testicle should 
have a quantitative estimation of the gonadotropic hormone in the unne, 
unless diagnosis can positively be made without it Recently it has been 
demonstrated that v erv small amounts (less than 50 mouse units per liter 
of unne) may be present in cryptorchids castrates and those in whom 
the testicle is atrophied The hormone is not present in benign tumors 
or other testicular lesions Therefore, amounts over oO mouse units 
per bter indicate that a malignant process is present 

The studies of various investigators mdicate that chononepithehoma 
will cause the excretion of prolan A in the urine in excess of 50 000 mouse 
units per liter embry onal adenocarcinoma from 10 000 to 40 000 mou'e 
unitsperbter embrvonalcaianomawUhlvTnphoid stroma 400to 10000 
mouse units and teratoma with adult features 50 to 500 mouse units 
per liter The amount of hormone mcreases in proportion to the embrv 
onal character of the neoplasm Quantitatn e estimation of the hormone 
therefore, not onlv definitely indicates the presence of neoplasm but 
its structural type and degree of malignancv It also shows the 
extent of the malignant process the amount of prolan being increased 
by widespread metastatic di«emination An increase of the hormone 
in the patient s urine has been observed from I to 3 months before meta 
static lesions or local recurrent* could be detected clinically 

In addition to its diagnostic value the quantitative hormonal test is 
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of importance in judging the efifiaeiic> of treatment and in the earlj 
detection of recurrence and metastases 
Prognosis The prognosis depends on the extent and rapiditj of 
grow th of the metastases, on the t>'pe of tumor and its radiosensitivitj , 
and on the general phj sical condition of the patient 
The primitive t>'pe of embrjonal tumor, whether mixed or unicellular, 
IS rarely cured by irradiation Posstblj, if the testicular tumor is 
detected early enough and removed surgicallj before handling has per 
mitted cells to be squeezed into the Ij-mphatic channels, a cure of the 
most primitive tj’pe of tumor might be effected, but such tumors are 
of rapid growth and metastasize widely and earlj 
Pure embryonal adenocaranomas behave simdarlj to the primitive 
tumors, but the more differentiated mixed tumors, in which adenocar 
emoma may also be present, are slower growing and give better oppor 
tumty for treatment The prognosis though better than that in the 
primitive types of tumor, is nevertheless poor As a rule, the tumors 
of this group are radioresistant 

Teratomas containing cartilage, areas resembling bowel, adenocar 
emoma, etc , most frequentK offer the ideal opportunity for the com 
bined use of surger> and radiation—that is careful surgical removal of 
the primarj tumor, with subsequent radical removal of the abdominal 
Ijmph nodes and massive doses of radiation 
The differentiated types of embrjonal carcinoma are radiosensitive 
and most urologists believe that radiation offers the best opportunitj 
for cure 

Any prognosis is tentative, but the histological structure of the tumor, 
together with the complete hormonal data, permits a fairlj accurate 
forecast of the probable course of a testicular neoplasm The rapiditj 
and extent of decrease of prolan A in the urine following irradiation are 
good indices of the tumor s radiosensitivity, and to a certain extent may 
therefore be regarded as reliable factors on which to base a prognosis 
Treatment There are four pnnapal methods of treatment (1) 
simple orchidectomj , (2) orchidectoraj and irradiation, (3) radical 
operation including removal of the regional and retroperitoneal Ij mph 
nodes on the side corresponding to the affected testicle, followed bj deep 
X rav irradiation, (4) irradiation alone Orchidectomy alone is nev er 
curative when metastases have occurred, and is indicated mainh for 
diagnosis The greatest care must be exerased m handling the testicle, 
to avoid disseminating malignant cells along the spermatic cord The 
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surgeon’s subsequent course depends upon the findings of microscopic 
exammatioQ of the tumor, correlated Tvith the findings of clmical ex 
amination and the biological tests In other words, it depends on the 
tj*pe of tumor that is present, on whether or not metastases are demon 
strable, and on the relati\e radiosensitivutv or radioresistance of the 
tumor ^Vhen tumor cells ha\e passed bejond the primarj field (the 
testicle with its primary lymphatic sjstem), operation is useless 
When there are no demonstrable metastases and the patient’s general 
health is good, the radical operation — < e , orchidectomj and remo\al of 
the retroperitoneal IjTnph nodes — follon ed bj a thorough course of deep 
X ra> therapy , is, we beheve, the treatment of choice (Radical Operation 
for Extirpation of Tumor of the Testicle, p 498) In other cases, or 
chidectomj followed bj deep x ra> therapj directed to the pnmarj and 
abdonunal regions, is indicated (Radium and Roentgen Ra> Therapy of 
the Genito-Unnary Tract, p 1736) 

Hodgktn s Disease of the Testicle 

^mong the rare tumors of the testicle is that caused by lymphadenoma 
or Hodgkin’s disease A generalized lymphadenoma may be mam 
fested, during its terminal stage, m the testicle or elsenhere upon the 
genitals without attracting special attention (Hodgbn s Disease of the 
Penis, p 3CH) A fen cases have been reported in which the disease 
first manifested itself in the scrotal contents Ziegler, in his general 
discussion of Hodgkin’s disease (1911), has provnded a good clinical 
description of this affection as it appears in the testicle Detailed re 
ports on individual cases have been published more reccntlv b\ Sicard 
and Pavul (1930), Townsend (1935), and Findlay (1937) 

Ebology The ongm of Hodgkin’s disease, like that of mo«t malig 
nant affections, is obscure Many investigators have related it to m 
vasion by the tubercle badUus, but this has never been positively es- 
tablished It IS mteresting, in ainsideration of its manifestation m the 
male genital gland, to recall the fact that men are far more subject to 
lymphadenoma than are women, the ratio being somethmg hke 15 to I 
Tuberculosis of the genital tract is bLcwise mare prei-alent in the male 
sex 

Diagnosis The diagnosis can be po>JitneIv established onlv by 
microscopic examination espcciallv m the absence of any manifestations 
of the disease in other parts of the body , 

Prognosis Hodgkin s disease of the testicle is regularh bilateral 
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and, so far as the literature can enbghten us, the prognosis is absolutely 
hopeless The possibility of its occurrence should be kept in mind, 
however, m the differential diagnosis of testicular tumors 

Tumors of the Testicular Tumcs, Epididymis, and Spermatic Cord 
Tumors within the scrotum, which do not originate in the testicle 
proper, are uncommon Cystic conditions such as hydrocele and spec 
matocele of the cord and epididymis, are discussed elsewhere, but in 
addition to these there occasionally occur true neoplasms of the scrotal 
contents, which have their origin in the cord, the epidid\ mis, or m the 
testicular tunics The vast majority of extratesticular tumors involve 
the spermatic cord 

n/irORS OF THE SPERMATIC CORD 

Solid tumors of the spermatic cord are rare Patel and Chalier (1909), 
in a very complete re^Tew of the literature, found but 89 cases lipoma, 
37, sarcoma and fibrosarcoma 22, mixed tumors, 13, fibroma 12, 
myoma, 4, caranoma, 1 No inciting or predisposing cause is known 
They arise from the various elements of the cord 
Benign Tumors of the Cord Lipoma of the cord has been quite fre 
quently reported Such fatty tumors are usually of slow growth and 
sometimes attain enormous size As a rule, the growth de\elops from 
the sub serous fat around the internal inguinal ring As it enlarges, it 
grows along the mguuial canal, distending it and acting as a predisposing 
cause of hernia The grow th may extend upward and come to a sudden 
halt in the inguinal canal, or it may become fused with the propentoneal 
fat and finally reach the testicle and epididymiis, or even break through 
the tunica vaginaUs and form connection with the subcutaneous fat, 
in which exent its true origin may be impossible to recognize True 
lipomas of the cord must be distmguisbed from the more common h 
pomas ansmg from the propentoneal fat G J Thompson who re 
viewed the subject in 1936 has pointed out that a lipoma of the sper 
matic cord should alw ay-^ be surrounded by the tunica vagmahs and deni e 
its mam blood supply from the \essels of the cord, but m time the true 
hpoma of the cord ma\ break through the tunica vaginalis and will 
connect so closely with the propentoneal fat that it appears to have its 
ongin there 

Fibroma of the cord occurs much less frequently than lipoma, and 
usually appears to ongmate in the caudad portion of the cord near its 
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junction with the epididjinis, at a point where the %anous elements of 
the cord are united bj connecti%e tissue These growths are slow- 
groismg and painless, and are frequcntlj mistaken for hernia, cjst, or 
hjdrocele They mav sometimes be reduced into the abdomen, ma) 
give an impulse on coughing, or even transmit light Not uncommonl} 
the> become sarcomatous 

Other benign tumors of the cord that ha\e occasionally been reported 
are tnvoma and myxofibroma, leiomyoma, and lymphangioma Simple 
dermoid cysJs are more common, and usually appear m the inguinal 
region 

Malignant Tumors of the Cord The most common malignant tumor 
of the spermatic cord is sarcoma or some combination of sarcomatous 
and other tissue, such as myxosarcoma, Itposarcoma, chondrosarcoma, 
fibrosarcoma, or rhabdomyosarcoma Sarcomatous tumors are prac 
ticall> alwa>s found m the scrotum, \er> rarel> in the inguinal canal 
In some instances, at least, they appear to arise m fibromas 

The single case of carevtoma mentioned m Patel and Chalier s list— 
that of Tedenat, reported in 1908 — appears to be the only one on record 

Diagnosis of Tumors of the Cord The dilTerentiation of tumors of 
the cord from other conditions m this region requires %ery careful con 
sideration More often than not, such tumors are diagnosed as hydro 
cole of the cord, cyst, hernia spermatocele, or gumma With the by 
ception of lipomas and dermoid cysts, which are usually situated m the 
inguinal canal, most tumors of the cord occur Io’r er down, in the scrotum 
In general, the same rules apply to the diagnosis of tumors of the cord as 
for testicular growths In ^^e» of the comparatuelv high proportion 
of malignant tumors of the cord, early diagnosis is of the utmost im 
portance ^\^len all other diagnostic faalities have been employed, and 
there is still doubt regarding the true nature of a tumor, exploratory 
operation is indicated 

Treatment of Tumors of the Cord Simple enucleation usually suffices 
for benign tumors The clinical course of sarcoma of the cord and the 
results of treatment are vervsiindar to those reported from the handling 
of teratoma of the testicle These tumors should therefore, rcceue 
the same radical treatment accorded testicular tumors The lymphatics 
of the cord, epididymis, and testicular tumes like those of the testicle 
dram directly into the retropentoneal lumbar hmph nodes along the 
aorta and xena ca\a Only when there is m\ol\ement of the skin— a 
xery rare complication — is there •secondary m\ol\ement of the inguinal 
nodes 
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TUMORS OP THE EPIDIDYMIS 

Primary solid tumors of the ^ididyznjs are extremelj rare and our 
knowledge regarding them meager Myoma and angioma are the most 
common benign tumors Of 36 malignant tumors of the epidid\mis 
collected bj Thompson m 1936, 23 were of epithelial origin, 12 of the 
sarcoma type, and 1 a teratoma Teratoid tumors, ongmatmg m the 
rete testis may in their earl> stages invade mainly the head of the 
epididymis and clinically give the appearance of a primary tumor of the 
epididjTTiis Such tumors give a positive Aschheim Zondek reaction 
Diagnosis Tumors of the epididjTnis are predominantly malignant, 
and early diagnosis is therefore of the greatest importance Errors of 
diagnosis are prone to occur, because of the rarity of malignant growths 
of the epididymis and their close clinical resemblance to chronic inflam 
matory conditions “W^en m doubt, operate” is therefore the only 
safe attitude to assume when tumor is suspected Differential diagnosis 
would not present such difficulties if the possibility of tumor were alwavs 
borne m mind Mistaken diagnoses are not usually made because of 
defective history taking or incomplete physical exammation, but simply 
because the physician fails to keep in mind all the possibilities 
Epididymectomy will definitely establish the diagnosis, and it is far 
better to remove a gummatous or chronically inflamed epididymis, er 
roneously suspected of being malignant, than to overlook a malignant 
process 

Clinical differentiation between involvement of the testicle and the 
epididymis may be quite impossible, but (he diagnostic points detailed 
in the section on the testicle apply also to the epididymis 
Treatment The epididymectomy done for diagnostic purposes may 
suffice The teratoid tumors should receive the same treatment as 
teratomas of the testicle and early radical operation should be done 
when indicated 

TUMORS or THE TESTICULAR TUNICS 
Tumors of the vaginal and albugineal tumes and fascial sheaths ap 
pear to be very rare but as it is usually impossible to differentiate 
chnicalK , and sometimes e\ en pathologically , neoplasms of these struc 
tures from those arising from the epididymis and cord, a true estimate of 
their frequency is difficult to obtain The tunica vaginalis is far more 
often the site of tumor than the tunica albuginea Fibromas are the 
most common Valdoni collecting 18 cases m 1927 Myoma, leiomyoma, 
and chondroma have been reported I’aldoni also collected 26 cases of 
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sarcoma of the tunica \agmalis Thompson (1936) found 56 cases — 35 
benign and 17 malignant Onl) 4 of these were of the tumca vaginalis 
Diagnosis and Treatment The fact that most of these tumors, ULe 
those of the adjacent structures, arc malignant makes earlv diagnosis 
and treatment imperative Since cluneal differentiation is almost in 
■variably impossible, surgical exploration is usually mdicated The 
subsequent course depends upon the operative and microscopic findings, 
but follows along the lines of treatment of testicular and epididimial 
tumors 


JZji/race/g 

Hvdrocele is an accumulation of fluid within a serous sac, espcaallv 
the tunica \aginalis testis or the vaginal process of the spermatic cord 
It maj occur at any age, and may be sympiomatic or tdtopalhtc, acute 
or chronic 

Etiology Acute hydrocele is usually smptonjalie, and may be 
secondary to trauma or inflammation of the testicle and epididymis, or 
it mav occur as a complication of some systemic disease, such as typhoid 
fever or syphilis In fe\ ers, the formation of a hydrocele resembles the 
effusion into the joints or the pleura, and is the result of a blood infection 
or of chemical irritation A by drocele formed in the course of a general 
disea«e should be tapped at once and a microscopic search made for the 
speafic organism H> drocele is often a sequel to gonorrhea, but may 
also be due to infections with other organisms such as the colon bacillus 
or the pneumococcus 

Chrome hvdrocele ma\ follow the acute form, but m the majonty 
of ca«es no cause can be found It is frequently bilateral 

Congenital hydrocele occurs before closure of the fumcular process, 
so that the sac communicates with the pentoneal camty The opening 
is usually so minute that hernia cannot take place and the fluid is re 
tamed in the sac mstead of flowing out mto the abdomen This form 
usually disappears spontaneously in mfanev Hydrocele may also 
occur when the funicular process is dosed at its superior outlet, the fluid 
thus distending both the tunica vaginalis and the fumcular process 
This IS termed hydrocele There is no communication ■with the 

abdommal cavity 

The so-called idiopathic hydrocele is by far the most common type 
Campbell, revuemng 502 cases m 1927, could find no etiological factor 
in 311 cases An antecedent asymptomatic inflammation or trauma is 
undoubtedly the underlying cause m many of these cases 
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It is probable that m children and adolescents some abnormahtj of 
the spermatic cord or testicle is frequently a causative factor, and that 
in the middle-aged and elderlj the vascular changes accompanying the 
declme of vinlitj contribute to its incidence 
Types of Hydrocele Hydrocele of the tunica vaginalis ieslts (Fig 86), 

IS the most common form This may be congenital or infantile, but is 



Fig 86 Bilateral hydrocele of the tuQica va^ahs 

usually secondary to trauma inflammation, or systemic disease, or of 
unknoivn etiology An inguinal hydrocele is one accompanying an un 
descended testicle Encysted hydrocele of the testis and epididymis 
may occur betvieen the tunica albuginea of the testicle and the visceral 
layer of the tunica vaginalis, or it may arise at the point where the two 
layers of the tunica ^ aginalis continue from the testicle onto the epi- 
didymis 
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Hydrocele of the spermatic cord nia\ be a diflu'M? 'erous effusion into 
the cord or it ma\ be enc\«;ted The latter ma\ be either single or 
multiple 

Hydrocele of a hernial sac is an effusion of fluid into the sac of a hernia, 
the orifice of ivhich has become blocked bj adhesions or an omental 
plug 

Interslihal hydrocele is a rare form in which the sac consists of tno 
chambers one of which is within the ‘Jcrotum and the other directed up 
toward the abdomen In the inguinal canal will be found the ‘neck 
which «ieparates the two chambers Such a hjdrocele is nearl> alwa\'s 
right sided and w ill ha\ e associated with it «ome degree of ectopia of the 
testicle It is possible that this t>'pe occurs onl\ m conjunction with 
maldescent of the testicle, when there is imanablj some abno^maht^ 
of the tunica \aginalis OnginalK arising m the upper part of the 
scrotum abo\e the testicle, the fluid gradual!^ distends the vagmal tunic 
forcing the sac up into the inguinal canal It ma\ be either in front of 
or behind the pentoneum, though the retroperitoneal position is the more 
common If situated m front of the pentoneum it ma> be held is on 
the other side bi thefibrouslajersofthemuscuhrwall Itmai hon 
e\ er, push in betw ecn the muscle layers of the abdominal w all, and cases 
ha^e e\en been reported where the hjdrocele was emirelv superfiaal to 
the muscles 

Patients with interstitial hjdrocele usualK seek medical aid because of 
a swelling in the abdomen, and the examiner is not at once bkeh to 
think of hj drocele unless he recalls that such a fluid collection espeaallj 
when assoaated with maldescent of the testicle, ma\ force its wa\ be 
tween the psoas muscle and the parietal pentoneum, pushing the pen 
toneal fold forward against the antenor wall of the abdomen 

The treatment is similar to that for other droceles except that when 
surgeri is employed an abdominal masion is nece«san 

Hydrocele Fluid The “^rous fluid content of a hj drocele resembles 
ordmaiw blood serum It is Mscid odorless and straw-colored The 
occasional pre«encc of cholesterin crj stals ma\ gi%e it a glistening almost 
opalescent appearance Its speafic gra\it\ is I OZO to I OZS Its chief 
organic constituents are fibnnogen and albumin, but relativel) high 
amounts of alkaline carbonates and sodium chlonde indicate that the 
tunica \aginalis exercises a selectne action and that the fluid is more 
than a mere ph\ sical effu'ion mto that membrane Fibrous bodies are 
sometimes found floating in the fluid These are phosphalic or carbonic 
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concretions, encrusted ^ith fibrinous material Histo]!ogicaIl> , they 
consist of parallel or concentric la>ers of dense fibrous tissue %vith a 
few widely scattered cells of connecU\e tissue between them A few 
spermatozoa are occasional!) found in hydrocele fluid 
Blood may be present in the fluid constituting & Jiemalocek If there 
IS infection the fluid is cloud) or ch)lous m appearance H)drocele 
may progress to suppuration, m which case it is termed pyocele 
Symptoms and Diagnosis Ordinatil), the patients chief complaint 
IS of the inconvenience occasioned b\ the size and weight of the mass 
Chronic hydrocele is of slow development and usually painless In 
acute hydrocele, which IS generall) secondarv to trauma or inflammation, 
pain may be present or absent depending on the primary lesion m the 
testicle or epidid)mis 

A hydrocele usuall) manifests itself as a piriform ma'^s, wnth the larger 
end below \bo^e this smooth clastic tumor the spermatic cord can be 
palpated and the margin of the external inguinal ring defined, thus 
demonstrating that the swelling is not a hernia The tumor is dull to 
percussion and generall) translucent In cases of long standing or m 
which there has been inflammation the wall ma) be so thickened as to 
fail to transmit light and the h)droceIe ma> be taken for a tumor A 
hjdrocele cannot be reduced into the inguinal canal and gives no im 
pulse on coughing unless complicated b\ hernia 

^Vhen the condition is bilateral the mass will be oblong or rounded 
instead of piriform and its sue will usuallv cause considerable stretching 
of the scrotal skin making it tense shining and perhaps reddened The 
penis ma) be completelv concealed Inabilit) to project the unnar) 
stream m the normal manner ma) result in inflammation of the skin from 
dribbling of urine adding to the patient s discomfort 
The wall of the sac may be greatl) thickened and calcified m areas 
The sac may be multilocular due either to mflammatorv adhesions or to 
the projection of cysts which have formed between the tunica albuginea 
and tunica vaginafis 

Though hvdroceles are frequenth painless and ma\ cause little in 
convenience apart from their weight, it must alwa>s be borne in mmd 
that the pressure induced bv the long continued presence of a h) drocele 
IS likely in time to cause atrophv of the testicle 

Three methods of diagnosis are available, which ma> be used singl) 
or together, as occasion requires These are the test for translucenc) , 
the ability to isolate the tumor and puncture In true uncomplicated 



470 


CtlNlCAI. XntOLOGY 


h>drocele, transiilummation will cause the whole tumor to glow vnth a 
pinUsh light, but the translucencv will vary in indn idual cases, due to 
the varying thickness of the skm and the sac wall and to the constitution 
of the contained fluid The testicle, which usualh is situated at the pos- 
tero inferior aspect of the tumor, as a rule casts a shadow , so that its 
location can readilj be ascertained During transiilummation, the hand 
w hich IS used to render the hi'droccJe and sLin tense should also keep the 
fluid from collecting at the bottom or back of the scrotum b> squeezing 
It up above the testicle, where the translucenc> can be demonstrated 

DtferenUal Diagnosis Uerma can be excluded if the spermatic 
cord can he grasped above the swelling and the unobscured margins of 
the inguinal ring palpated Furthennore, a hernia is not translucent, 
gnes an impulse on coughing, and can be reduced into the mguinal 
canal Congenital and infantile tj'pes of hjdrocele, which result from 
developmental errors, are often very difficult to difl'erentiate from hernia 
because of the patent funiculus 

Hydrocele tn a hernial sac is occasional!) met with but as there ts 
usually a history of hernia, differential diagnosis should not be dilBcult 
Its proved connection with the abdomen when the tumor can be pal 
pated be>ond the external nng, will offset the translucency usually 
demonstrable 

Hematocele ma\ complicate the course of a h)drocele, and is very 
difficult to differentiate clinically It frequenth results from trauma, 
m which case the skm will be bruised, but hematocele ma> exist wnthout 
mjur) Hematocele is less elastic to the touch than h\ drocele, heavier, 
and impervious to light 

Pyocele closel) resembles hjdrocele but the scrotal skin wdl be red 
dened, tender, and edematous, and S)stemic effects, such as elevation of 
temperature and rapid pulse, will be present 

Spermatocele mav be differentiated by the fact that the testicle is 
situated m front and below, instead of behind, as in hjdrocele Fluid 
from a spermatocele is whitish and opalescent and microscopically shows 
spermatozoa, while hjdrocele fluid is straw colored and seldom shows 
spermatozoa 

Cysts of the epididymis occasionallj complicate the diagnosis of hy 
drocele 

Differentiation of hjdrocele and tumor of the testicle is discussed on 
page 458 

Hydrocele of the cord must be distinguished from congenital and infan 
tile hjdroceles, whidi involve the testicle also and are denved from the 
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funicular process Diffuse hydrocele of the cord is usually much more 
difficult to diagnose than the ent^^stcd variety The latter may be single 
or multiple, and can usuall) be distinguished b> palpation and transil 
lumination 

Treatment In acute hydrocele, palliative measures — rest m bed, ele 
vation of the scrotum, and hot or cold applications — usually suffice 
Occasionally, tappmg of the sac may be necessary Smce an acute 
hydrocele is practically always secondary to a testicular or epididymal 
lesion, treatment must be directed mainly toward the primary affection 
When this has been relieved, the hydrocele usually subsides without 
further attention 

Ckromchydtoctl&ma} betreatedinoneof threewajs (1) by tapping, 
(2) by aspiration followed by injection, (3) bj open operation These 
procedures are descnbed on page 510 

Tapping, in adults, must be regarded as a purel> palliative measure, 
applicable m cases where more effective procedures are refused by the 
patient or contraindicated by his general wndition In acute h> droceles 
of infants, on the other hand, tappmg not mfrequently effects a cure 

Bmatocete 

Hematocele and its treatment are discussed on page 401. 

Vartcoeele 

Varicocele is a dilatation, elongation, and tortuosity of the vems of the 
pampiniform plexus The vein most commonly affected is the sper 
matic, though not mfrequently the deferential or cremastenc vems will 
likewise be involved The condition is bilateral in about 5 per cent of 
cases 

Etiology The etiology of varicocele has been the subject of con 
siderable speculation Anatomical factors undoubtedly enter in It 
will be recalled that the pampmiform plexus is formed of three groups of 
vems the spermatic (anterior) group, the deferential (middle) group 
and the cremasteric (postenor) group The nght spermatic vein opens 
obliquely into the vena cava, but the left enters the renal vein at a right 
angle These veins are supplied with valves, but occasionally the vaKe 
at the onhce of the left spermatic vein is absent The fact that most 
varicoceles (over 97 per cent) occur on the left side suggests that the 
right angled entry of the left spermatic vem into the renal vein and the 
occasional absence of the valve on this side predispose to their formation 

These veins are surrounded only by a loose envelopment of fascia, 
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and are dependent and practical!} unsupported — conditions winch 
readily lend themsel\es to pathological acadent 
The most generallv accepted explanation of \ancocele, however, is 
that It IS caused bj chronic passive congestion mduced bj unreheved 
sexual stimulation This is borne out bj the fact that the vast majont) 
of patients are voung unmarned men between the ages of 15 and 30 
years, the highest madence being between 20 and 25 jears — the period 
of highest functional de\elopment of the sexual organs As a rule, the 
condition disappears after marriage or with advanang jears 

Certain abdominal conditions, such as tumor of the kidnej or a large 
hydronephrosis, sometimes cause \ancoccle bj mechanical obstruction 
of the spermatic vein 

Pathology Veins maj be encountered in an} degree of dilatation and 
tortuosit}, even to the stage where there is complete breakdown of the 
valves, vnth atrophic and greatl> thickened vessel walls Phlcboliths 
are sometimes found in the veins The lime worn phrase ‘ like a bag of 
worms” best describes how a varicocele feels to the palpating fingers 
Symptoms and Diagnosis In man> cases symptoms are entirely 
absent, and the condition is spontaneous!) relieved by the passage of 
time Other patients complain of a heavy, dragging feeling, sometimes 
accompanied by neuralgia of the testicle Neurasthenic symptoms are 
common, and ma> be the ool} symptoms present 
Diagnosis is usually easy, the feel of the enlarged vems being so 
characteristic as to be almost certain of recognition The testicle on the 
affected side hangs lower — often so low as to cause a constriction m the 
scrotum above the gland The scrotum itself is pendulous relaxed and 
smooth, the varicocele frequently being visible either as a tumor m the 
upper part or as a well defined mass surrounding the testicle, the greater 
part of the tumefaction being below the gland Lifting up the scrotum, 
v\ith the patient prone will cause the varicocele to empty , but as soon 
as he stands erect it w ill refill, and this may be hastened b> the examiner 
placing his finger lightly upon the external inguinal nng A vancocele 
induced bv an abdommal tumor does not empty , but reraams dis- 
tended — an important differential point 
Treatment In most cases of vancocele surgical intervention is not 
only unnecessary but unwise Most varicoceles spontaneously dis 
appear with the passage of time Tho<!e men who have varicocele and 
are neurasthenics in addition — and they are many — are rarely relieved 
of their neurasthenic symptoms bv the operation, and in the excision 
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and ligation of the thin walled dilated veins there is alv,a>s danger of 
hemorrhage, which may be followed bj thrombosis, hematoma, epididj 
mitis, or atrophy of the testicle It is not unusual for h> drocele to fol 
low the operation, leavmg the patient worse off than he ongmall> was 
If hernia exists m conjunction with varicocele, the danger of epidid>Tni 
tis, testicular atroph>, and secondary hydrocele is greatly increased by 
excision of the vancosed veins during the radical removal of the hernia 

Therefore, except in cases where the veins are markedly enlarged, 
the patient should be informed of the harmlessness of the condition 
advised as to his sexual hygiene, instructed to immerse the scrotum 
frequently in cold water and to support it with a suspensory, and treated 
for neuralgia of the testicle if this is a feature of his condition 

Acute varicocele, which may occur suddenly after muscular effort, 
usually subsides quickly n ith rest in bed, cold applications, and elevation 
of the scrotum 

Operation consists in (1) ligation and excision of the involved veins, 
or (2) injection of the vancosed \ems These procedures are described 
on page 514 

Spermatocele 

Spermatoceles are retention cysts within the scrotum which contain 
spermatozoa They arise from the vas efferens vas aberens, or 
the appendix testis Other cysts commonly found m the region of the 
testicle and epididymiis do not contain spermatozoa — an important 
point m differential diagnosis The presence of spermatozoa m the fluid 
indicates that the cyst is or has been, m communication with the semi 
niferous system 

Etiology Etiological factors mentioned by v anous authors are gonor 
rheal epididymitis, sexual excitation without gratification, and vanous 
other inflammations and stimulations to which the scrotum is subject 
A history of previous trauma is frequently forthcoming but active men 
are fitefy to incur bfons in the scrotaf region, and even if the patient is 
positive that the swelling appeared immediately after the traumatic ac 
cident, such an explanation should not be accepted without a searching 
examination 

Pathology The spermatocele is a true retention cyst because it 
originates in a cavity already formed It is lined with the same epi 
thelmm as the cavity from which it arises and its contents ate biologi 
cally similar An extravaginal <yst lies above the epididymis, an 
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mtra\agmal cyst, between the testicle and epididjims, displacing the 
testicle downward and forward 

In size, spermatoceles ma\ \arj from that of a small pea to that of a 
babj’s head, but the majontj are relati\el> small 

Conlefits of Cyst The fluid contained m a spermatocele is usual]> 
of a grajnsh white color, resembling milk in appearance and consistenc) 
Jlicroscopicalh , it displaj's not onlj spermatozoa but also fat globules, 
Ijmphocxies, and epithelial cells The spermatozoa raaj be acti\e, 
but usually are lifeless In c\sts arising from a senile testicle thej maj 
be whoU> absent The reaction of the fluid is neutral or famtlj alkaline. 
Its specific gra\nt> light (1 002 to 1 009), and its alburmn content from 
0 2 to 0 5 per cent Huggins and Johnson ha\ e called attention to the 
total absence of phosphorus and the ‘^mall amount of sugar found in their 
anah sis of spermatocele fluid 

Symptoms and Biagnosis The patient s chief coraplamt is usuall) 
of a tumor in the scrotum, w hich he ma> beheiT to be a cancer, a h} dio- 
cele, o^e^enasupemumerar^ testicle His anguish mil be pureh men 
tal, however for until it reaches a large size spermatocele is not painful 
and at no tune is pam acute Great distention of the sac mav cause a 
heav”) draggmg sensation 

The tumor appears as a globular mass above the testicle if extra 
vagmal, and as a pinform mass di^laang the testicle downward and 
forward ifintravaginal HvdiocelcfrtquentK coexists 

Diagnosis should not be difficult, smee the finding of large numbers 
spermatozoa is positive evidence of spennatocele It must be remem 
bered, however that spermatozoa are sometimes found in <imall numbers 
m h}drocele fluid and that occasional!) the) mav be absent from 
spennatocele fluid 

Phv«ical examination alone ma^ not enable the diagnostician to tell 
whether he is dealmg with •'permatoccle or with h)drocele chvlocele, 
gonorrheal epidid)Tmtis certain atvpica! cases of \ancoceIe «^rouscvsts 
of the epididvmis or a solid tumor of the testicle or epididvmis 

The age of the patient is of no diagnostic assistance as spermatocele 
mav occur at anv time after pubertv , though the incidence appears to be 
greatest m late middle life 

Treatment Small «permatoceles require no treatment For larger 
cv sts, surgical extirpation (p 513) is the method of choice Simple as- 
piration IS mvanablv followed bv recurrence but aspiration followed 
bv the injection of irritants, a once popular method appears to be ex 
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penencmg a revival of interest The technic and solutions employed 
are the same as for hydrocele ^ 511) 

SUnhty tn the Male 

Sterility is inability of either the male or the female to reproduce 
The most important step m its treatment is the determination of the 
causative factors 

Etiology In the male, fertility is dependent upon (1) the production 
of healthy spermatozoa, (2) free transmission of the uninjured sperma 
tozoa to the urethra, (3) the ability to have successful coitus 
Faulty spermatogenesis is the result of absence or inefficiency of the 
testicle itself This ma> be due to castration , a congenital abnormality, 
such as agenesis or crj’ptorchidism, acquired atrophy or destruction of 
the testicle, following trauma, inflammatory or malignant disease, or 
closure to certain physiotherapeutic agents such as deep x ray , con- 
stitutional depression, endocrine dysfunction, or vitamin defiaency 
Atrophy of the testicle is a common sequela of torsion of the cord, the 
orchitis of mumps, cryptorchidism in which treatment has been delayed 
until after puberty, and operations /or hydrocele, vancocele, and hernia 
If the condition is bilateral, complete sterility results 
Sterility may also result from mechanical obstruction of the genital 
tract Such obstruction may be in the epididymis, vas deferens, or 
ejaculatory duct Normal spermatozoa are produced by the testicular 
cells, but occlusion of the seminiferous pathways, by congestion and 
infiltration or stricture, prevents their transmission to the urethra In 
order for the sterility to be complete, such blockage must be bilateral 
The most common cause of blockage of the genital passages is gonococ 
cal, tuberculous, or non speafic infection Ibe preliminary congestion 
IS followed by distortion due to scar contraction, completely occluding 
the genital tract in a considerable percentage of cases The globus minor 
of the epididymes and the adjacent portions of the vasa deferentia are 
the areas the scar ttssiic is lik^y to ba inost dansa 

Sometimes the spermatozoa are injured m their passage through the 
genital tract by abnormalities of the prostatic or seminal vesicular 
secretions, or by infection The temporary azoospermia thus produced 
usually disappears as the condition m the prostate and vesicles clears 
up under treatment Temporary azoospermia may also take place as a 
result of sexual overactivity 

Impotence and malformations of the external genitalia, such as hypo 
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spadias, are the most common causes in the male of defects e intercourse, 
%nth, consequently, mabiliU to effect union between sperm and o\um 
Diagnosis The three mam steps m the diagnosis of stenhtj in the 
male are (1) the historj, (2) ph>sical examination (3) examination of the 
semen 

Both the historj and physical examination arc of great importance in 
seeking to disco\er the causative factor or factors of slerihtj Careful 
correlation of the clinical data with the findings of microscopic cxamina 
tion of the semen will invariabl> enable the examiner to tell whether or 
not the husband is entirely or partially responsible for a barren marriage 
It IS important to ascertam whether the patient has any abnormal habits 
or has had disease such as gonorrhea, mumps, orchitis, epididv mitis, and 
prostatosemmal vesiculitis, torsion of the testicle, orchidopexy , or 
operation for bilateral hydrocele, varicocele, or hernia Physical ex 
amination, which should include the usual general examination, inspcc 
tion of the genitalia, examination of the urine, and rectal palpation will 
show congenital or acquired defects of the external genitals if present, 
arrested secondary sex characteristics, and urogenital infection 
Microscopic appraisal of the semen is the chief index of male fertilitv 
This may be accomplished by stripping the seminal vesicles or, more 
accurately, by examining a condom specimen shortly after intercourse 
Following abstinence of one week, the ejaculate is collected and kept 
in a clem glass bottle at room temperature until delivered wnthm an 
hour or two, to the examiner 

Examination consists m estimating the volume, turbidity, viscosity, 
pR, motility, viability , and number of sperm per cubic centimeter and 
m morphological study of a stained smear 
A normal specimen contains from 3 to 4 cc of ejaculate is turbid, 
and has a pH ranging from 7 7 to 8 5 The semen may be thin and 
w atery , or thick and v iscid The av erage fertile male produces from 100 
million to 150 million spermatozoa per cubic centimeter or from 400 to 
600 million in the total ejaculate The studies of Robert S Hotchkiss 
indicate that the more reliable cell counts are on the basis of the cells 
present in the total volume of the ejaculate rather than m units of 
cubic centimeters Interval examinations are made of the sperm, to 
studv Its viability, which, at room temperature, is usually 24 hours 
The examiner must be familiar with the morphological variations of 
the spermatozoa They may be sluggish or aggressive, non motile 
imperfectly developed, very scarce (oligospermia), or entirely absent 
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(azoospermia) Absence of all semen is termed aspenma The ex 
tensive studies of Moench have lead him to believe that if the sperm 
morphology count shows more than 20 per cent of abnormal cells, sterility 
vn\\ result 

Having ascertained the absence of spermatozoa, the examiner must 
next determme whether it is due to inefficiency of the testicle itself or to 
some fault of transmission Urethrosoipjc inspection of the posterior 
urethra and verumontanum, catheterization of the ejaculatorj ducts, 
and the takmg of vesiculograms (bj retrograde injection or vasopuncture) 
are frequently of great aid in locating the cause of sterility dependent 
upon a prostatovesicuhtis or stricture of the vasa deferentia or ejacuia 
tory ducts 

Prognosis Stenlitj due to congenital abnormality, or to acquired 
atrophy or destruction of the testicles, is hopeless Stenhtj due to 
mechanical obstruction of the genital tract by stncture or congestion, 
or to injury of the sperm in its passage through the tract, or to constitu 
tional depression or functional impotence, wll frequentl> respond to 
proper treatment 

'l^eatment The treatment depends on the cause True azoosper 
mia, such as that due to agenesis atroph>, castration, etc , is usually 
hopeless Testicular implants transplants and grafts have invariably 
proved futile Azoospermia due to constitutional depression frequently 
clears up with improvement in the general health The prognosis m 
stenlity due to endocrinological disorders has improved in recent years, 
and better results maj be anticipated with increasing knowledge and 
the purification of gonadotropic hormones ^^ltamm deficiencies may 
respond to dietary measures Stenlity due to occlusion of the ejacula 
tory ducts and vasa deferentia from congestion without true stricture, 
usually disappears with subsidence of the infection and reestablishment 
of patency of the ducts 

Sterilitv due to bilateral obliterating epididymitis may sometimes be 
relieved by epididymo vasotom> , this is described on page 505 

Diseases of the Scrotal Contents tn Children 

The conditions one pnmanlv bears in mind in the examination of boys 
of an> age are undescended testicle, ectopic testicle, hjdrocele, and 
tumor of the testicle Tuberculous epidid>mitis occasionalI> ma> be 
present 

Children under 4 j ears of age do not stand operation w ell It is there 
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fore our custom, in cases of undescended testicle that do not respond to 
hormonal therapy, to operate for its reduction soon after the fourth 
birthday In cases of tumor and tuberculosis the operation must be done 
as soon as the diagnosis has been made 
Hydrocele of the tunica vagmalis occurs frequently m children who 
ha\e worn a truss for hernia, as well as in tuberculous epididjTnitis and 
after traumatic injury to the scrotum or its contents In the rare 
mstances in which the hydrocele is of sufficient size to cause serious 
annoj ance, excision of the sac should only be done after palUati\ e meas- 
ures — including repeated aspirations of the fluid— ha\e proved inefl'ec- 
tive. 
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CHAPTER XII 


OPERATIVE AND NON-OPERATIVE TREATMENT OF THE 
SCROTUM AND SCROTAL CONTENTS 

A Operative Treatment op the Scrotdm and Scrotal Contents 
Attesihesta 

For older boys and adults we prefer spinal anesthesia for operations 
upon the scrotum and the scrotal contents If spmal anesthesia is for 
anj reason contramdicated, and local infiltration of novocaine, I per 
cent, IS unsatisfactory, general inhalation anesthesia (ivith c> clopropane, 
ethylene, mtious-oxide-oxygen, or open drop ether) may be used or 
avertin m small doses reinforced by gas Sodium pentothal or evipal, 
administered intravenousl) is too traositoT> m its effect to be utilized 
except for inasion and drainage General inhalation anesthesia is 
usually necessary for children 

These various tj'pes of anesthesia are described in the chapter on 
Anesthesia m Urology (p 190) 

Preoperali-e Preparaltcn of the Poltenl 
The usual preoperative purgative is given late the night before opera 
tion if the patient is to be operated on m the afternoon and earher 
if he is to have an early operation Castor oil (45 cc ) is best Two 
hours before operation a soapsuds enema is given This preparation is 
usually effective in preventmg postoperative distention 
The external genitaha and groins arc carefully sha\ed thorough!} 
scrubbed with soap and water, and co\ered with dressings until the 
patient is taken to the operating room 
A sedative, such as phenobarbital or nembutal (0 1 Gm ) is given 
the evenmg before operation An hour before going to the operating 
room the patient is given 0 2 Gm of the drug (Preliminary Afedication 
P 191) 

On arriving at the operating room the patient is anesthetized and the 
final preparation completed The parts are again scrubbed with soap 
and water, sponged off with alcohol 70 per cent, and then spra} ed with 
4S6 
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merthiolate, 1 1,000, or tincture of zephiran, 1 1,000 Iodine should 
not be used for sterilizing the scrotum, as it is sufficiently irritating to 
cause excoriation of the tender scrotal skin 

Operaltve Trealmenl of Cry^orchtdtsm and Ecioptc Tesitdc 

Indications for Operation Indiscriminate sacrifice of the undescended 
or ectopic testicle is unwarranted since, with care, most of these organs 
can be satisfactorily reduced and the accompanying hernia repaired 
Even atrophic testicles with questionable spermatogenesis, should be 
conserved for the influence they may exert on the development of the 
secondary sex characteristics 

Many undescended or partially descended testes will descend spon 
taneously, usually before or at puberty True undescended and ectopic 
testes cannot descend because of mechanical factors present, and require 
surgical correction 

Relatively early operation, m those cases m which the testis or testes 
fail to descend spontaneous!), is important for a number of reasons 
(1) The scrotal position appears to be necessary for the complete ana 
tomical and physiological development of the testicle, (2) the unde 
scended testide is more liable to suffer trauma, torsion, and malignant 
degeneration than the normally placed organ, (3) the accompanying 
inguinal hernia, if left untreated, is a potential danger to life, (4) acute 
infections in an undescended or ectopic testis are even more distressing 
and menacing than those in the normally placed gland, (5) the nervous 
disorders and neurotic states that often accompany these anomalies 
usually clear up followng reduction of the testicle to its normal 
position 

Age at Which to Operate While there is general concurrence among 
authors that the attempt to reduce the testicle should be made during 
childhood, opinions differ regarding the age at which the operation can 
be earned out with the greatest safety and assurance of success 

In cases of true undescended or cctopic testes positively diagnosed by 
palpation, operation should be done as soon as the boy has reached a 
safe surgical age It is our opinion that children under 4 years of age 
do not stand operation well, but that any time after that age is suitable 
for surgical correction of these anomalies, when surgery is deemed ad 
visable If orchidopexy is performed before pubertj , one may expect 
the undescended testicle to be equal or nearly equal in size to its normally 
placed fellow, but if operation is delayed beyond pubert) , the testicle 
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will usuall) be found to be atrophic and incapable of spermato 
genesis 

The intra abdominal testicle which cannot be palpated, presents a 
more difficult problem If the testicle has not descended bj pubertj 
or shortl} after an exploraton operation should be done At operation, 
\erj careful search must be made for the testicle which ma> be cctopic 
and located with difficultj 

Technic of Orchidopexy Orchidopex> to be successful must (1) 
preserve the blood and nerve suppl> of the testicle (2) fix the testicle 
in the bottom of the scrotum without undue traction upon the cord and 
(3) cure the hernia that almost alvva>s accompanies the cryptorchidism 

"Manj operations for the correction of undescended testicles have been 
devised In most common use are the procedures of Bevan and Torek 
and various modifications of these procedures In the former, retraction 
of the testicle is prevented b) a purse string suture at the neck of the 
scrotum in the latter the testis is sutured to the fascia lata of the thigh 
from which it is detached and the scrotum and thigh separated at a 
later operation 

The following is the method preferred bj us 

The patient is placed on the table in the dorsal position An incision 
is made over the inguinal canal and the testicle isolated after incising 
the aponeurosis of the external oblique m the roof of the inguinal canal 
which IS left wnde open The cremaster is separated and preserved for 
use m the repair of the hernia which inevitablj accompanies the con 
dition The testis and the veins are then freed from the surrounding 
fibrous tissue This is accomplished b> carefullj unrolling the vessels 
from the wall of the hernial sac and from the encompassing bundles of 
fibrous tissue Experience has taught us that the vas deferens is alwajs 
sufHaentl> long to permit the testis to be reduced without undue traction 
— the organ being retained m its anomalous position by the connective 
tissue 

The scrotal bed is prepared by breaking up an} adhesions with the 
finger 

Having liberated the testicle and its vessels a suture of chromic cat 
gut No 2 IS then carcfullv inserted m the fibrous tissue near the epididj 
mis and the long straight needle grasped with a clamp and forced 
through the scrotal skin at the lowermost part of the scrotum The 
catgut is then attached to the skm of the thigh well down so that the 
cord is on the stretch The catgut absorbs within 5 to 7 da> s 
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The hernial sac is tied of! with plain catgut Xo 2 and the hernia re 
paired with chromic catgut, without transplantation of the cord and using 
the cremaster as an aid m the repair The sLm is repaired with silk, 



Tic 87 Orchidopexj (2 3 4) Ak inaswa Js made over tfce ingusnal canal the apo 
neurosis of the esterna) oblique inosed and the cord freed and the testis lifted out of its 
bed (a) A hernial sac is discoxered This is dissected free and the blood vessels carefully 
unrolled from the fascia of the cord Tins includes a separation of the fibrous structures 
between the vessels themselves carefully protectuiE the vas (6) The cut edges of the 
sac are sutured around the testis and cord 
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Silkworm gut, or dermal sutures No dramage is necessary m this 
operation 



Fio 88 Orchidopesy (1 2) The htmul sac is closed atvd the eiUraal oblique j&usde 
sutured usuf chromic catfvt (S) A sac u made m the scrotum for the recqiUon of the 
testicle with its now elongated cord (4) A chroouc catgut traction suture is pla^ in the 
gubemaculum testis — or fasm (5) for the purpose of drawing the testis into the scrotum. 

A Viable testicle, pennanentl> retained in the scrotum well below the 
spine of the pubis is the cntenon of success in this operation 
Torek Tecimic of Orciudopexy An inasion is made through the skin 
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and aponeurosis of the external obbque mi«cle identical m location and 
extent with that employed m the operation for inguinal hernia 

The testis is freed by removing the gubernaculum, cremaster, and any 
other tissues that may be attached to it Of the cord the only structures 
that must be preserved intact are the spermatic blood vessels and the vas 
deferens All other tissues are removed, including the vagmal process 
If there exists a congenital hernia, it is found in the vaginal proc- 
ess When there is no hernia, but only an empty, obliterated vagmal proc 
ess, it IS cut off and the stump allowed to slip back into the abdomen 
If there is a hernia or an open communication with the peritoneal cavity, 
the sac is tied before being amputated The vas deferens and blood 
vessels are denuded of all their connective tissue coverings till they are 
the sole remnants of the cord — the dissection of the vessels always extend 
mg as high up as the trans^ ersahs fascia, and even higher if they are not 
j et long enough Completely freeing the blood vessels gives them greater 
length, so that the testis can be brought doivn into the scrotum without 
any traction 

The site for the inasion m the thigh is determined by taking the testis 
out of the inguinal n ound and laying it on the thigh ivitbout any traction 
beyond that which is necessary for straigbtenmg out the vessels A 
point somewhat higher than the one to which the testis reaches is chosen 
for the incision m the thigh The testis is then returned mto the inguinal 
wound The inasion is made m a direction foliowmg the natural lines 
of the skm and therefore is in a general way transverse, the inner end 
shghtly lower than the outer The incision should be of suffiaent length 
to accommodate the long diameter of the testis, and is deepened until the 
fascia of the thigh is exposed 

A pocket IS now made by gently digging with one or two fingers from 
the lower end of the mgumal incision through the loose connective tissue 
to the bottom of the scrotum Here the pocket is opened by an inasion 
which corresponds in length and direction preasely with that in the thigh 
As the channel thus established will collapse when the fingers are re- 
moved, a tape is drawn through it 

The upper edge of the thigh wound is now sutured to the corresponding 
edge of the scrotal wound with catgut When these two edges are ap- 
proximated for suturing the operator finds the raw surface of each of the 
two flaps turned toward bun and the skin side away from hun— exactly 
the opposite of the relations in the ordinary skin suture If now the 
usual procedure for inserting the sutures were followed namely from 
surface to depth on the first edge and from depth to surface on the second 
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edge, the knot of the suture t^ould lie on the ravi surface As it is pref- 
erable, however, to place the knot on the skm surface, the sutunng is 
reversed, namelj from depth to surface at the first edge and from surface 
to depth at the second edge Interrupted stitches are u-sed Safe healing 
of this suture line requires a sufficient amount of ran surface of each flap 
to be adapted To accomplish this the relation of the points of entr> 
and exit for the needle should be such that on the ekm side the stitch hole 
IS much closer to the edge than on the raw side, thereb> preventing the 
skm from turning in, v.hich the skm of the scrotum is particularly prone 
to do On the scrotal side therefore, this rule is more imperative than 
on the side of the thigh Were the skin permitted to roll in, there nould 
be no union wherever it is inverted The proper application of the sutures 
IS of great importance for, after they are placed, it is impossible to correct 
a faulty adaptation of the edges 

The testicle, which is lying in the inguinal tv ound, is now brought down 
through the scrotal channel, through which a tape has been passed A 
curved clamp is made to grasp the tape and Tvjth its guidance is drawn up 
till the tip of its jaw appears m the inguinal wound The tunica of the 
testis IS grasped and the testis is drawn down so as to emerge from the 
scrotal wound Two sutures of fine chromicized catgut are earned 
through the tunica albuginea testis and the fascia of the thigh, with care 
not to injure the femoral or saphenous vein Both sutures are inserted 
before either is tied, as the ty mg of one may render the insertion of the 
other difficult 

The attachment of the testis to the fasaa having been completed the 
anterior lip of the scrotal wound is sutured to the lower edge of the thigh 
wound with fine silk 

The inguinal wound is now closed the first layer being the attachment 
of the internal oblique and transversus muscles to Poupart’s ligament 
The aponeurosis is next sutured, and finally the skin Wth the aid of 
dressing forceps a small stnp of gauze is drawn carefully through the 
channel of skm between the scrotum and thigh, this serves as a dressing 
for the deep skin suture 

f?ricasiiig ihc Teslis The testis may be released when the scrotum has 
stretched out to near the normal size — usually m 2 or 3 months Tbe 
incision through the scar should go no deeper than the thickness of the 
tissues that have been united that is tlirough the skin and superfiaal 
fascia The flaps are then lifted, the scrotal flap only to a slight extent, 
and the testis is laid bare mostly by blunt dissection The division of tbe 
postenor part of the scar w ill usually hav e to be deferred until the under 
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Ij mg tissues have been separated from it The testis is then buried m the 
scrotum, and both \\ounds are dosed by sutures 
In bilateral retention only one testis is brought doun at a tune, as the 
rudimentarj scrotum could not be fastened to both thighs without great 


V m p C ajftch -I 1 



Tic 89 Otchldopesy (I 2) The needle is pushed through the lowermost part of the 
scrotum \Mth the hemostat drawing the tesUs into the scrotum (3) The traction suture m 
the illustration is tied around a piece of gause but »e now fasten it to the inner surface of 
the thigh thereb) obtaining giealer traction (4 5) The abdominal fascia and skin are 
sutured without drainage 

danger of tearing loose the sutures The second testis is brought down 
at the same time that the first one is detached from its thigh 
Correction of Ectopia Testts The ectopic testicle is readilj handled 
as a rule If it has migrated to the thigh, perineum, or other remote 
position, the cord is frequentl> of sufhaent length to permit its eas\ 
reduction into the scrotum If, howe\er, the cord is too short, it is 
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Technic The patient is prepared and anesthetized as desenbed on 
page 486 and placed in the dorsal po<iition on the operating table 



A a-cm longitudinal inci-ion is made in the scrotum oi er the affected 
testicle Through this the testide is isolated and carefully examined 
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If it 15 possible to untwist the cord, the testicle maj be stitched to the 
scrotum with chromic catgut in such awa> that the torsion cannot recur 
Ordinanh , howe\er, it is necessarj to remo\e the gland 
The \as deferens is ligated, di\ided, and the ends touched with car 
bohc acid, 95 per cent, followed b\ alcohol, 70 per cent A transfixion 
suture of plain catgut No 2 is placed through the cord and tightlv tied 
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Orcktdeclomy for Prosiatic Carcinoma 
The method ^hich we use in performing orchidectomy on patients who 
have cancer of the prostate is a modification of that suggested bj Dr 
Elmer Hess of Ene, Pennsylvama 

Techmc The testicle is exposed m the usual manner, and an incision 
IS made in the tunica albuginea Pressure is made on this, and the tes- 
ticular substance pops out of the tunica Oust as a grape nould pop out of 
Its skin under similar pressure), Jeavang the testicle attached at its upper 
portion at the site of the rete testis This is clamped and tied off, and 
the testicle is then cut anaj 

After experiments on dogs, O S Lowslej , Aldo Franceschi, and Ale 
jandro Paloma implant bits of fat m the tunica albugmea in the space 
formerlj occupied by the semimferous tubules The tunica is then closed 
with catgut and the scrotum is dosed in lasers The fat remains m the 
ttmica in perfect condition and the cosmetic effect is excellent 
There is thus left in the saotum a considerable mass of tissue, mcluding 
the epididymis and the tunica albuginea, which has a very desirable 
psychic effect on the patient 

Radical Operation for Tumor of the Testicle 
Technic This procedure consists of two stages (I) orchidectomy and 
biops) , (2) removal of the abdominal lymph channels and nodes of the 
affected side through an abdominal inasion 
The patient is prepared and anesthetized in the usual manner (p 486) 
and placed on the table in the dorsal position 
The testicle is isolated with as bttJe handling as possible, and if ob 
serv ation bears out the impression of malignancv , orchidectomy (p 495) 
is performed and the specimen immediately subjected to frozen section 
exammation If the diagnosis is verified the surgeon proceeds to the 
second stage of the operation (Figs 9o and 96) 

For this the patient is placed on the table so that the affected side is 
shghtU elev ated — that is he lies partly on his back resting upon a pad 
placed beneath the costal margin with shoulder and hip upon the table 
The operativ e site is prepared 6> scrubbing and tbe appbcation of tfte 
desired antiseptic solution and the patient properly draped The skin 
incision extends from the costal maigm to the ingumal canal the lower 
end bemg deflected obliquelv downward to the middle line across a 
part or all of the rectus muscle This masion is deepened through the 
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underlying structures to, but not into, the peritoneum, which is stripped 
back carefull) , exposmg the chain of lymph nodes extending from the 
internal inguinal ring along the spermatic vessels, and covermg the in 
temal iliac, the aorta on the left side, and the \ena cava on the right 
The areolar tissue and lymphatic channels and nodes are dissected out 
to the level of the renal vessels 
The tissue removed is subjected to microscopic examination 



Fig 94 Dslateial ectopic testis (I) Right testis in scrotum suture to leg tied Closure 
of antenor pentoneum (2) Showing both testes m the scrotum Closure of lower part 
of wound with nbbon gut, upper part with silk sutures and skin with skm dips (Ca^ 
of Dr LowsleyaadDr E A Cans) 


The ttound is closed in layers, interrupted sutures of plain catgut No 
2 being used m the muscle layers, chromic catgut No 2 in the fascia, and 
silk, silkworm gut, or dermal for the skin 
Postoperative Care As a rule, there is ver> little shock accompanying 
this operation, and after 2 weeks in bed the patient is allowed up He 
may exercise after 4 or 5 weeks For the usual postoperative care of 
scrotal cases, see page 516 

The most important after care of this tj'pe of case consists in deep 
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X raj therap\ a thorough course being gt\en with the object of causing 
necrosis of anj strav cancer cells 



Fig 9s Radical operal on for tumor rf the test s Eitirpat on of the lymph nodes 
(1 2 }) \n S-shaped inc i on is made »n the tk n and deepened through the underijmg 
structures (4 o) The abdominal fascia is inosed 


Eptdtdy molomy 

rpidid%motom\ mat be of two kinds clostd ot opox 
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are made mth a straight needle with the other hand It is not necessary 
to make more than one puncture hole through the skin, as the skin is 
freely movable and all parts of the epididymis maj casilj be reached 

OPEN ZWDIDYMOTOSry 

The patient is prepared in the usual manner (p 486) and placed on the 
table m the dorsal position 

Technic The testicle and epididymis are held in such a manner that 
the scrotal skin is stretched tightly over them An incision, 5 cm 
Jong, is then made through the skin, subcutaneous tissue, and tunica, 
and the tunica Naginahs e\acuated so that the inflamed epididymis can 
be inspected The testicle and attached epididymis are delivered 
through the mcision and carefully protected 
A single incision, or multiple inasions, into the affected part of the 
epididymis may be made ^^lth the scalpel, or multiple punctures may be 
made with a large, straight needle It is important to thrust the incising 
mstrument down deeply enough to enter the infiltrated connective tissue 
beneath the thickened capsule The testicle and epididymis arc then 
reduced, and the wound closed in layers with a wick dram 
The scrotum is then elevated with a suspensory bandage 

Eptdtdymectomy 

Technic The properly prepared and anesthetized patient is placed 
in the dorsal position, and the testicle and epididymiis exposed and 
delivered as described for open epididymotomy This is not always 
easily accomplished as in certam mfectious diseases the epididymis is 
bound tightly to the scrotal wall by adhesions and must be dissected free 
This having been accomplished, the vas deferens is isolated, tied off, and 
divnded, the ends being cauteruicd with carbolic acid, 95 per cent and 
alcohol, 70 per cent The proximal end of the vas is then transplanted 
into the «km of the groin so that discharge from it will pass out on the 
skin and not pmur into the scrotum reinfecting it (Figs 97 to 99) 

The distal end of the vas is liberated to the point where it joins the 
epididiinis Dissection ol the epididjinis proper then begins The 
globus minor is freed by sharp and blunt dissection and the globus major 
is similarly separated The point where the body of the epididymis 
curves around the blood supply to the testicle is left until the last m order 
that it may be thoroughly protected 
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All bleeding points are ligated, the testicle replaced in the scrotum, and 
the wound closed in layers, with a rubber dam drain. 



Fig. 97. Epididymectomy. (1, 2) The scrotum is grasped by the left hand in such a 
manner that the skin is stretched tightly over the testicle and epididymis, the skin and tunica 
vaginalis incised, and the testicle and epididymis delivered through the incision. (3,4) The 
vas deferens is freed, clamped, and divided. 

Postoperative Care. The scrotum is elevated with a bandage and the 
dressings changed daily, the dr^ bemg removed as soon as the flow of 
fluids stops. 
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Transplanlalion of Vas D(ferens lo Testicle Follounng Epididymectomy 
Technic. Occasionally it is necessary to remove a diseased epididj mis 
from both testicles, in which case it is advisable to transplant the a as 
directly into the rete testis at the top of the gland. This is done by 
dmding the cut end of the vas in such a manner that there are four flaps 



Fig 9S EpididjiDWtomj (1) Carbolic aad is arolied lo the cut ends of the \-as. 
(2, 3, 4, 5) The proximal en5 of the \asistian«pIante<{into the skin of the groin for drain- 
age (6) Dissection of the epididj mis is begun 



OPERATIVE TREATMEOT OF THE SCROTUSI 505 

These are fixed to this portion of the testicle by means of four silver 
wires, as shoAvn in figure 100 



Epididymo Vasotomy (Short Ctrcutt OporattoiC) for the Relief of Sterility 
Sterility m the male is frequently a consequence of bilateral occlusion 
of the genital passages following gonococcal, tuberculous, or non “ipecific 
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lafecUon (Stenhtj in the Male, p 475) The area most often occluded 
IS the globus minor of the epididjTnis and the adjacent portion of the vas 
Since spermatogenesis is usuallj but bttle affected, it is quite often pos 



sible to restore fertihtj bj surgical anastomosis of the globus major to 
an unobstructed portion of the \as, thereby pro\ading a patent canal 
through which the spermatozoa can pass 
ilanj plastic operations for the relief of stenht% due to occlusion 
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have been recorded m medical literature since Bardenheuer, in 1886, 
first transplanted the vas under the tunica albuginea of the testicle 
The most popular procedure, Tfhen the occlusion is in the distal portion 



Frc tOi EpAiidynw vzsatoaty {short ctnrml opecstwnl for r^htl of ttsnhty {i} A 
sLinincision IS made over the distal 5 cni of the vas defereos and the testis (2) The tunica 
vaginalis has been incised and the testis delivered and the vas is being freed (3) A loagi 
tudinal uiasion about 2 cm long is made in the freed vas (4) A piece of catgut intro- 
duced into the lumen of the vas and dovnwanl tonard the epididymis will show the loca 
tion of obstruction (5) Methylene blue is injected Into the proximal end of the vas to 
determine its patency 

of the vas is vaso epidid>mal anastomosis using fine silver wire for 
suture — a technic first reported by Martin m 1902 and later utilized 
extensively by F R Hagner, who, m 1940, reported a large senes of cases 
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Fine catgut and silk have also been utilized for sutunng, but have not 
proven as satisfactor) as silver wire 
Indications for Operation Before an> operation for the reestablish 
ment of patency of the genital tract is undertaken, it must be ascertained 
(1) that the obstruction is m the distal 5 cm of the vas, (2) that 
the globus major is patent, (3) that the vas deferens and the cjaculator> 
duct are patent from the point of contemplated anastomosis to the ure 
thra, (4) that the testicle contains viable spermatozoa and is capable of 
spermatogenesis (this ma> usualK be determined b) needling it), and 
(5) that there is no acute or subacute inflammatorv condition m the 
genital tract 

Techmc A longitudinal skin incision is made over the vas deferens 
beginning about 6 cm above the testicle The incision is deepened 
down to the tunica vaginalis, which is then opened b) a longitudinal 
incision and the testicle delivered 

The vas is freed from the cord and a longitudinal incision about 2 cm 
long IS made in it A piece of catgut introduced through the lumen of 
the vas toward the epidid>mis will demonstrate the location of obstruc 
tion Meth}lene blue is injected into the proximal end of the vas to 
determine its patenc> (unless this has previouslv been ascertained by 
roentgenography follow mg the injection of an opaque medium) If the 
vas IS patent, the injection of this substance will cause the bladder unne 
to contain the characteristic blue color 
If the V as is found to be patent, the globus major is aspirated, and the 
aspirated fluid is studied under the microscope for evidence of sperma 
togenesis If spermatozoa are found a small oval opening is made m the 
globus major (Fig 102) Anastomosis is accomplished bv suturing 
the proximal edge of the epididvmal opening to the distal edge of the 
incision in the vas with a suture of the finest silver wire which must be 
applied without too much pressure or it will cut through silver wire 
sutures are then placed at the presenting edges of the incisions and a 
fourth suture closes the wound bj attaching the proximal edge of the 
incision in the vas to the distal edge of the epidid>'mal incision A mal 
leable wire can be substituted for silver 

A suspension suture is placed through the scrotal skin to relieve the 
tension on the anastomosis sutures 

The wound is closed in lav ers catgut being used for the subcutaneous 
tissues and silk for the skm 

This procedure permits the discha^ of spermatic fluid from the rete 
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FiC 1D2 Epididymo >a8otomy (1) Aspirating the globus major to obtain sperma 
tozoa. (2) If viable spcrmaiozoa are found in the aspirated fluid a small oval opening is 
made m the globus major (3 4) Anastomosing the vas to the globus major with tour 
sutures of finest siUer «ire (a) ITacuig a suspensioa suture through the sicm to rel eve 
the tension on the line of anastomosis 
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testis into the vas Numerous successes have been reported by various 
operators on our staff 

Radical RmozaloJ Genital Traci for Tuherculosts 

Simple epididymectomy, with transplantation of the -vas to the skm 
of the grom to present tuberculous pus from flowing into the scrotum, 
and mth preservation of the testicle unless it is extensively involved 
(■which IS uncommon), is the operation of choice for tuberculous epididy- 
mitis, and usually suffices 

However, in selected cases, in which there is involvement of the epi 
did>'mis, vas deferens, and seminal v estcle on one or both sides, complete 
removal of the genital tract is indicated This procedure is not justi 
fled if the prostate is mvolved in the tuberculous process 

Techiuc For this procedure spinal anesthesia is preferable The 
operation is, m realit>, a combmation of epididymectoraj , vasectom> 
and seminal vesiculectomy 

The epididymis is first removed in the manner described on page 502, 
and the vas dissected out and ligated as high up as possible The patient 
is then placed in an exaggerated lithotomy position and the seminal 
vesicle exposed (p 561) By puttmg sufficient traction on the vas, it 
may easily be delivered into the penneal wound The seminal vesicle 
and ampulla of the vas on the affected «ide are tied off, excised, and the 
ends cauterized with carbolic aad, 95 per cent and alcohol, 70 per cent 
The perineal wound is dosed, with a Penrose dram attached to the site 
of excision The wound is dressed and the patient returned to his bed 
for a period of at least 10 days 

Postoperative Care Postoperative treatment consists of rest in bed, 
daily dressmgs, and immediate and daily application of heUotherapy, 
as well as injections of old lubercuhn in regularly graduated doses 
(Treatment of Inoperable and Postoperative Tuberculosis of the Genito- 
urinary Tract, p 1196) Here,asclsewhere in the careof the tuberculous 
patient, the after care is an indefinite procedure, and the patient should 
be kept under the most ngid dietary and hy giemc control 

Operative Treatment of Il^droccle 
SIMPLE TAPPISC 

A hydrocele, from which hernia has been positively excluded, may be 
tapped, although in adults this can be regarded merely as a palhative 
measure, apphcable where the mjection treatment or open operation is 
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refused or contraindicated bj the patient’s general condition In adults, 
the fluid usually reaccumulates in a few months, but m mfants the pro 
cedure may be curative 

Techmc Aspiration of a hydrocele is accomplished by means of a 
Luer or similar type of syringe with an 18 gauge needle, 9 cm 
long After proper preparation of the scrotal sLm and isolation of the 
testicle, the skm is made tense and the needle plunged into the lower 
anterior surface of the hydrocde and the fluid ivithdrawn 

ASPIRATION AND INJECTION OF HYDROCELE 

The injection treatment of uncomplicated chronic hydrocele, after 
bemg disapproved for some time, has recently seen a revival of use, fol 
loiving the successful management, by this method, of varicose vems, 
hemorrhoids, and similar conditions in other hollow structures The 
employment of sodium morrhuate m place of the more irritating and tone 
materials previously employed phenol m particular) has contributed 
toward this revival of the injection method 
The theorj of the procedure is that the introduction of a substance 
sufficiently irritating to induce an mflammatorj reaction in the serous 
lining of the hydrocele will cause adherence of the sac walls, with its 
eventual obUteration The endothelium of the tunica vaginalis is 
mesodermal in origin When mesodermal tissue is injured, the repair 
process consists in the formation of fibroblasts Thus, fibrous tissue 
will fill up and replace the cavity occupied by the fluid accumulation 
A too caustic irritant, such as pure phenol, wll destroy the endothe 
lial cells altogether, preventmg an> repair process and defeatmg the 
object of the injection Also the injection of too much fluid, whether 
of suitable irritant quahty or not, will so distend the sac that the nails 
mil be kept apart and adhesion prevented 
Bilocular hydrocele can be treated by mjection quite as well as the 
unilateral single chambered variety, but the method is not likely to be 
successful in old hydroceles with thickened and indurated walls 
Spermatoceles ma> also he treated by this method of aspiration and 
injection 

Techmc The swelling is first carefully palpated to exclude tuber 
’ culosis and malignancj , and should any supicion of these diseases arise, 
biopsj must first be done Hernia must, of course, be likewise excluded 
Local infiltration anesthesia is usuallj ample for this procedure 
The content of the sac is first agiirated, care bemg taken to see that 
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It IS entirelj empUed The same needle einplo\ ed for aspiration mav be 
used to inject sterile uater for irrigating the ca\nt\, iihich is a wse 
precaution before the sclerosing fluid is introduced ^Vhen the irrigating 
fluid has been v-ithdrav-Ti, 4 or 5 cc of a 5 per cent sodium moirhuate 
solution is injected through the same cannula The cannula is imme 
diateh withdrawn and a stenie dressing applied to the needle puncture 
The scrotum should then be \er\ gentU massaged in order to distribute 
the irritant fluid e\enlj throughout the sac 
The scrotum is supported, and the patient dismissed for one ueeL 
A second tapping is frequenth earned out on the eighth day, but in man) 
cases this w ill he unnccessar) as the adhesion of the sac walls wiU alread) 
ha\e occurred 

Postoperative Care The patient should remain in bed for the first 
72 hours and should observe care in movement for a full week There 
ma) be a slight reaction after the initial injection, with nse of tempera 
ture and general malaise, but this will be of bnef duration 

OPEN OPERATION FOR HYDROCELE 
Open operation is preferable m the majont) of cases The WTnkel 
mann operation in which the sac is almost entirelj excised, is less likely 
to be followed b\ recurrence than the once popular Andrews ‘ bottle 
operation,” consisting of opening and everting the sac 
Simple Eversion (Andrews ”BottIe Operation”) An inasion, 8 to 
10 cm long, IS made over the most prominent portion of the h\ drocele 
The sac is opened m its upper portion, and after the fluid has been ev ac 
uated and the testicle freed from its fasaal attachments, the remainder 
of the sac is everted, so that the testicle and cpididjTius are on the 
outside of the sac, which is then closed bj one suture through the neck 
of the ‘ bottle” thus formed The incision in the scrotum is closed by 
suture, without drainage 

The advantages of this operation arc the slight pain, the short con 
valescence, and the infrequencj of postoperative hemorrhage Recur 
rente, however, is common, and it is not suited to hjdroccles of long 
sfarttfrrrg Thtsmit{h>sd{sn<s« letlhused 
Excision and Eversion (The Winkelmann Operation) The most 
acceptable of the various open procedures is the 'Winkelmann operation ' 
The skin and fascia are div ided and dissected free from the tunica \ ag 
mails The parietal laver of the tunica vaginalis is then dissected free. 
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and the sac trimmed off to irithin | inch of its visceral insertion. The 
cut edges are joined behind the testide xrith a whip suture. Extreme 
care must be e.Terdsed to secure all vessels that might give rise to sub* 
sequent hemorrhage and postoperative hematoma. 

Follo^ving h)'drocelectomy (and almost e\’erj' operation ^vithin the 
scrotum), it is important that a drain be inserted, in order that excess 
serum and blood may be carried off. Unless drainage is instituted, the 
areolar scrotal tissue will absorb the excess fluids, resulting in tre- 
mendous increase in the size of the scrotum and requiring several weeks 
for absorption. This is extremely tr 3 'ing to the patient, who starts out 
with a hydrocele — a soft mass in the scrotum — ^and finishes Tiis stay in 
the hospital ^dth a hard swelling, which eventually absorbs but in the 
meantime causes both patient and surgeon considerable anxiety. 

Postoperative Care. The postoperative care is that usually accorded 
scrotal cases (p. 516) The possible complications of operation for 
hydrocele should be borne in mind: hemorrhage and hematoma, atrophy 
of the testicle (rare), and recurrence of the hydrocele. 

Atnpuiaiion of the Redundant Scrotum 

Opinions vary as to the advisability of resecting the redundant ^ 
scrotum. This procedure, once a common preliminary to operation for*, 
varicocele, is now seldom done, but may occasionally be indicated in very 
large hydroceles or when, for any reason, the scrotum has become 
greatly relaxed and stretched out. 

Technic. The operation consists in cutting away the redundant por- 
tion of the scrotum with cur\’ed scissors or a scalpel, hemorrhage being 
controlled by digital pressure or by one of the numerous clamps devised 
for this purpose. After all bleeding points have been carefully ligated, 
the edges of the wound are sutured together, \rith drainage. 

Hemorrhage must be thoroughly checked, or hematoma will inevi- 
tably result in the highly vascular scrotum. 

ExlirpaUon of Spermatocele 

Technic. The cyst is brought out through a longitudinal incision in 
the scrotum, and, if small, extirpated in its entirety. If large, the cyst 
is incised, its contents evacuated, and the wall carefully resected (Figs. 
103 and 104). Unless resection of the wall is complete, recurrence is 
likely. The wound is closed with drainage. 
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Operatize Treatment of Varicocele 

Vancocele nia> be treated by (1) tJie in)ection of a sclerosing sub 
stance into the tortuous veins or (2) open operation which consists of 
ligation and excision of the vancosed veins wth approximation of the 
cut ends 


■nP’-o 5 H nz? 



Fic 103 Excis on of large cpennatoccle (1 2) An mas on a made n tie sootum 
and the cord freed. (3 4 5 6) Tbe tnnica vaginalis » incised exposing the tesUs and 
spermatocele (7) An inosion u made u the spermatocele and its contents es-acuated 
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Subcutaneous ligation of the veins in varicocele, especially as modified 
by the elder Keyes in 1886, v as used extensively for a great many years, 
but has now been almost entirely displaced by the relatively simple 
open procedure 

I 

t 



Fig IW Excision of spetraatocele (1) loosing ihe spennatocele (2, 3) The cyst 
wall IS carefully resected except for astnall portion, which is sutured about the cord (4) The 
wound is closed, with drainage 


Tire INJECTION TREATMENT OF VARICOCEXE 
Technic. Sodium morrhuate is the irritant usually employed m the 
injection treatment of varicocele 
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The patient stands so that light ma} come from an angle on the side 
opposite to that on i\hich the suigeon is ^\orkJng Local anesthesia 
should be used, to pre\ent the patient wincing when the needle is m 
serted The surgeon takes a small bunch of veins between the thumb 
and forefinger and jabs each quicUj with a very sharp needle The best 
site of injection is at or just below the level of the pubis so that the irn 
tant wall descend into the torpid veins b> gravitj 

Following the injection, the patient should rest m the dorsal position 
for a short time Later, there wall be considerable reaction, but the 
veins will sclerose quicUj, and two or at most three injections will 
obliterate them entirelj 

OPEN OPERATION FOR VARICOCELE 
Technic General anesthesia is sometimes preferable for varico 
celcctomj, if the patient is neurotic 
An incision is made over the inguinal canal, and dissection earned 
dowm to the spermatic cord with its overlying veins The tortuous veins 
(usuallj the spermatic group) are separated from the vas deferens for a 
distance of^ about 4 to 6 cm The veins are transfixed and tied tightlj 
at two points, above and below, and a wedge of veins between the two 
ligatures is cut awa> and the two ends tied together, thus elevating the 
testicle to Its proper position A Penrose dram is inserted into the 
scrotum, the wound closed, and a suspen^oiy applied 
In resectingthe veins of a varicocele, great care must be taken to avoid 
injurj to the internal spermatic artCT> , which courses in the midst of the 
pampiniform plexus and to leave a sufficient venous circulation 
Postoperative Care Although vancocelectomj is regarded as a 
minor operation, the patient should be kept m bed for at least 3 daj s 
and receive the ordinarj postoperative care A suspensory bandage 
should be worn for some time, indeed regular support of the scrotum 
ma> well be made a routine in one who has suffered from varicocele 

Postoperalti.e Care FoUoanng Operations on the Scrotum and Scrotal 
Contents 

If the operation has been done under spinal anesthesia, the patient s 
head must be kept lowered for from 6 to S hours The attendant is 
instructed to observe the scrotum from time to time, to make sure that 
there is no excessiv e bleeding, swelling or pam If such bleeding occurs, 
the patient must be returned to the operating room and the bleeding 
points found, clamped, and tied off Bleeding if allowed to continue 
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may cause the scrotum to assume eoonnous proportions, requinng weeks 
and even months for reduction, due to the peculiar quality of absorption 
exercised by the areolar tissue 

As a rule, there is very little shock m scrotal operations, and the post 
operative care is usually very simple When the body wall is opened, 
the patient must rest in bed for at least 10 days and usually 2 weeks 
Daily dressings are done, and the dram is removed as soon as it has 
accomplished its purpose 

Complications foUowmg operations on the scrotal contents are rare 
Occasionally, the patient must be returned to the operating room for the 
ligation of a bleeding vessel Sometimes, following testicular operations, 
epididymitis results, which must be treated by suspension of the scrotum 
and cold or hot applications, according to the desire of the patient 
Abscess of the scrotum rarely follows operation in this region, when one 
occurs, incision and dramage are necessary Hjdrocele may recur, 
following injection or open operation, and occasionally a secondary 
hydrocele may form after an operation for vancocele 

The after care m speaSc conditions has already been noted In 
general, ei'ery postoperative case of this sort should be seen once a week 
for a month or two, the patient thereafter reporting any deviation from 
the normal The tubercular patient, as has already been emphasized, 
should be kept under supervision indefinitely All patients who have 
been treated for malignancy should be seen ever> 6 months regularly 

B Non operative Treatment of the Scrotum and Scrotal 
Contents 

Non Operattie Treatment of Orchitis and Epididymitis 

Except m cases of abscess, tumor, or tuberculosis palliative treatment 
of orchitis and epididymitis is the rule Such patients are immediately 
put to bed, and in mild cases this will often relieve the patient without 
further treatment In all sick rooms the ventilation should be carefully 
directed Diet should be bland and proper evacuations of the bowel 
arranged either by medication or enemas In cases of extreme pain 
codeine (0 06 Gm ), or one of the barbituric drugs, is usually suffiaent to 
give the patient relief 

Ordinary cleanliness must be observed Local application of drugs 
to the inflamed scrotum is generally practiced, but is of very little use 
The commonest drug m use is ichth 3 rol ointment, v\hich is dirtv and 
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foul-smelling and may have a psychological effect, but its efficacy* is 
probably Imrited largely to that. A suspensory and the inteimittent 
and careful application of an ice-bag usually give great relief. Hy- 
peremia, as produced by an elastic handle, is frequently helpful, i- 




yiTpjjjsca 

Fic lOS Adliesive Upe suspensory tor support of the laDtuia m inflazmnator}' conditions 

strumentation should be avoided throughout, if possible, and should 
under no circumstances be employed during the acute stage 

Treatment with the sulfonamides has proved effective in both acute 
and chronic infections — both gonorrheal and non-specific. 

Heat is applied both locally and generally For the latter, the pa 
tient is put into a heat cabinet and kept there for a period of several 
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hours at a temperature of as much as 107°F Locally, heat ma> be 
applied by means of a si ta bath, the application of a hot water bag directly 
to the scrotum, or in the form of diathermy One of the favorite methods 
of applying heat to the scrotum is by means of the mfra red lamp 
In general, heat is not so comforting as cold applications 

Support 0 / the Testicles and Eptdtdyines 
One of the chief features of treatment of inflammation within the scro 
turn is elevation of the scrotum This is accomplished by several meth- 
ods The BeUevTie suspensory of doth required so much adjustment that 
It has been displaced with the adhesive suspensory (Fig 105) This form 
of support IS particularly comfortable for the patient because it elevates 
the inflamed structures, relieving congestion and holdmg the scrotum 
firmly, as if m a splint, and thus has the same comfortmg effect that a 
splint has on a broken bone Such a suspensory, if properly adjusted 
will help to prevent postoperative complications and make convalescence 
less tedious 

A modification of the adhesive suspensory was introduced by Dr E 
Alfred Workman, of the United States Navj Medical Corps This is 
open at the top, allowing for expansion When contraction occurs, 
with subsidence of the swelling, it may be drawn together at the top so 
that it fits the shrinking scrotum 
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CHAPTER XIII 


EMBRYOLOGY, ANATOMY, ANOMALIES, AND PHYSIOLOGY OF 
THE VAS DEFERENS, SEMINAL VESICLE, AND 
EJACULATORY DUCT 

A Embrvolocy 

1 Embryology of the V as Deferens 
The vas deferens is the excretor> duct of the testicle, being a continua 
tion of the epididjmis It originates from the cramal end of the meso 
nephnc (wolfiian) duct 

The vas deferens remains comparative!) large until about the six 
teenth iveek of fetal life, after which its relative size is considerably less 
It descends behind the posterior surface of the bladder in close proximity 
to the ureter on either side Lower dowm, the two vasa gradually ap 
proach each other, in the earlier stages of development being contiguous 
behind the center of the \esical trigone In the lower part of their 
course thev increase enormous!) in size so that at the point where the) 
pass beneath the interna! sphincter of the bladder they form wnth their 
enveloping tissue, a larger mass than do the terminations of the ureters 
with their surrounding tissue At this point the lumen of the \ as widens 
considerably to form the ampulla of the tor deferens 

Z Embryology of Ihe Seminal Vesicle 
The investigations of Lowsiey show that the seminal vesicles originate 
ahom the thirteenth of fetal life In emturj. os of that a^e the vesicle 

appears as an evagination iateralward from the \as deferens being 
co\ered by the same tissue that envelops this structure The vesicle 
grow s backward and lateralK , and at this penod consists of a convoluted 
mam duct from which extend numerous short branches which also are 
con\oIuted Not on!) do branches diverge from the mam canal but 
larger branches gi\e off smaller ones until inan\ diverticula are present 
m the middle and distal thirds of the vesicle (Watson) 

The canal of the v esicle unites with the ampulla of the v as deferens to 
form the ejaculatory duct As fetal development proceeds the opening 
521 
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into the ejaculatory duct becomes a)mparati\el} smaller and the com 
ponent parts of the vesicle larger and more tortuous At about the 
tvient} fifth week the \esides and ampullae ha\e assumed practicalh 
their adult form m so far as their general outline and the arrangement of 
their sacculations are concerned In a fetus 30 weeks old, the \esicles 
were found beneath the middle part of the vesicle tngone, communicat 
ing with the vasa deferentia deep in the base of the prostate, thus forming 
the ejaculatory ducts 

At birth, the ends of the vesicles wiU be found to have extended back 
almost as far as the base of the tngone Several branches from the 
mam lumen can be distinguished The walls of the vesicles, composed of 
fibrous and muscular strands, are almost as thick as those of the ejacu 
latory ducts 

3 Embryology of the Ejaculatory Duct 
The ejaculator} duct is the termination of the mesonephric duct 
It is formed b} union of the vas deferens and the semmal vesicle 
Early m fetal life these ducts arc of comparatively large size, but 
gradually become smaller m relation to the surrounding structures 
They pass obliquely through tbe postenor wall of the prostatic urethra, 
accompanied bv the utricle and the surroundirg stroma lav ers, the outer 
fibera of which attach this cylindncal mass mtunately to the urethral 
wall by mtermmghng with its tissues 
As these structures approach the lumen of tbe urethra, its floor is 
pushed up mto a mound and its lumen converted from a tnangular to a 
semilunar shape This mound — the verumontanum (p 611) — is made 
up entirely of the ejaculatory ducts, the utncle, and their surroundmg 
env elops Below the pomt w here these structures open into the urethra, 
the verumontanum gradually disappears, the stroma cells becommg 
intermmgled with those forming tbe urethral wall 

B Anatomy 

1 ^Anatomy of the Vas Diferens 

Size and Course The v as deferens, the excretory duct of the testicle 
IS a direct continuation of the epididymis, and extends from the globus 
minor to the posterior urethra It is a tough very muscular, bluish 
white tube about 35 to 45 cm jn length and from 2 to 3 mm in diameter 
At Its junction with the globus minor it is convoluted but quickly be 
comes a straight tube in its ascent through the inguinal canal as one of 
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the elements of the spermatjc cord It enters the abdominal cavity 
through the internal ring, traverses the anterior abdominal wall, and 
then runs eTtrapentoneally strai^t to the prostatic urethra 
At first It lies to the outer side of the deep epigastnc artery, but far 
ther on it will be found in the eztrapentoneal fat, anterior and mtemal 
to the external iliac vessels and the obliterated hypogastnc artery, thence 
passing into the pelvis Taking a downward and backward course, it 
curves around the side of the bladder (running between the bladder and 
ureter), loops over the ureter, and reaches the base of the bladder 
Thence it passes along the inner side of the corresponding seminal vesicle, 
between the base of the bladder and the rectum, gradually approaching 
the vas of the opposite side Here the vas, together with the seminal 
% esicle, IS enclosed m a sheath derived from the rectovesical fascia 
Just before entering the prostate gland, the vas becomes enlarged and 
sacculated, forming the ampulla of the wrj deferens, then, becoming 
narrowed at the base of the prostate, it joins w ith the duct of the seminal 
1 esicle to form the common ejaculatory duct, which pierces the prostatic 
fissure and opens into the prostatic urethra on the verumontanum 
Structure The walls of the vas are enormously thick (about 0 7 mm ) 
m comparison vnth its canal, which is very small (about 0 5 mm ) It 
1 $ fined with a double layered, abated, columnar epithelium partly 
thrown up into folds This is covered by a stratum of connective tissue 
and three well developed lajers of smooth muscle fibers a thin inner 
longitudinal, which is present only at the beginning a thick middle ar 
cular, and a thick outer longitudinal Oulside this muscular tunic is a 
layer of vessels, lymphatics, and nerves supported b> fibrous adventitia 
The vas is easily distinguished from other elements of the cord by the 
thickness of its wall and its firm consistency 

The ampulla, or dilated, spindle shaped vesiculoprostatic end of the 
ras, instead el being a snnpie ivbe, is sh^tdae m stFUctaee tr? the vesiele 
and ejaculatory duct It consists of a tortuous mam duct, its walls form 
mg di\ erticula separated by projectmg fibrous folds 

There is some question as to whether the ejaculatory duct is a direct 
continuation of the duct of the semmal vesicle, with the ampulla of the 
vas deferens joining it on its mesial aspect, or whether it is a direct 
continuation of the vas deferens Extensive investigations indicate that 
it IS a direct continuation of the semmal vesicle duct, and the vas de 
ferens a tnbutarj , joining it on its mesial aspect at various angles rang 
mg from the extreme acute type up to an almost complete nght angle 
(McCarthy, et al ) 
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Blood Supply and Innervation The vas deferens recenes us blood 
supplj through branches of the deferential arterv, demnng from the 
inferior (sometimes superior) \esical arter\ 

The innervation of the V'as is derived from the mfenor hj-pogastnc 
plexus (Nerves of the Testicle and Epidid 3 ’m!s, p 371) 

Z Anatomy of the Semtndl \ cstcle 

Size, Shape, Location The seminal vesicles are paired, elongated, 
sacculated bodies situated m the deep pclv^s on either side of the median 
line, between the ba^e of the bladder and the rectum Thej lie along 
«ide and external to the vasa deferentia and m dose relationship to the 
ureters, bladder, and prostate Thej arc beneath the peritoneum em 
bedded m a networL of areolar tissue and covered bj the fascia of 
Denonvnlliers, which likewi«e envelops the prostate The enlarged, 
convoluted end of the vas deferens (ampulla) rests upon the inner side 
of Its vesicle 

The vesides have an irregular!) lobulated surface, and var) m «i 2 e 
and shape, even upon the two sides of the same individual The} aver 
age about 5 cm in length In shape, thev are somewhat piriform, their 
broad upper ends being directed ba^ward and div erging from each other, 
and their narrow lower extremities converging toward the base of the 
prostate, where each veside joins with the ampulla of the corresponding 
V as to form the ejaculatorj duct The normal v esidc is usuall) widest 
just below Its middle pwrUon 

The vesicles are surrounded b\ an envelop consisting postenorlv of 
three lajers but having onh two lavers on the anterior (vesical) 'ude 
This three laj ered fascial “bammock,” in which the v esides he was first 
desenbed bv Low-vlcv 

Structure Each veside consists of a convoluted central canal giving 
off a variable number of lateral branches The convolutions are held 
together bv fascia Intemall} , all the ducts present depressions — 
diverticula — separated bv fibrous ndges Extemall}, the} are united 
b} connective tissue to form a firm continuous mass with an irregularl} 
lobulated surface 

The mam canal, when uncoiled, is about the wndth of a goose quill and 
vanes in length from 10 to 15 cm It is dosed at its upper end, but its 
lower eitremitv becomes conslncted mto a narrow duct — the seminal 
lejidedHcf— which jouis with the ampulla of the vas to form theejacula 
tor} duct There is great normal vanation in the form, capacit}, and 
lumen of the convoluted seminal veside tubule, in the number and ar 
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rangement of the sacculations, and m the position o£ the ejaculatorj duct 
m relation to the seminal \ esicle duct and the ampulla 

The wall of the seminal ^eslde consists of (1) an internal secreting 
mucous membrane, the epithelium bemg of the columnar t>pe and con 
taming yellon pigment, (2) a middle coat of smooth muscle consisting 
of t«o layers, an inner circular and an outer longitudinal, and (3) an 
external laj er of fibrous adventitia cari^ mg the ^ essels, Ij mphatics and 
nerves 

Semmal Fluid The cavitj of the seminal vesicle is filled with a 
grajish white fluid, the bulk of which is secreted b\ the vesicle, and 
which also contains the testicular secretion and the spermatozoa The 
secretion of the semmal fluid constantI> goes on during the period of 
virility, and it is stored temporarily m the cavity of the ■seminal vesicle 
and ampulla 

Blood Vessels* Lymphatics Nerves The artenes supplying the 
semmal vesicles are derived from the inferior vesical and the middle 
hemorrhoidal 

The i,etns and lymphatics accompany the arteries The lymphatics 
anastomose with those of the bladder and prostate and pass to the 
external and mtemal iliac nodes 

The nencs are derived from the pelvic plexus 

3 Anatomy of the Ejaculatory Duct 

Size and Course The ejaculatorv duct is the common duct of the 
semmal vesicle and vas deferens Each ejaculatory duct is formed by 
the junction of the constricted loner extremity of the seminal vesicle 
(seminal vesicle duct) with the ampulla of the vas It is a very narrow 
canal, about 2 cm in length 

The ejaculatory ducts commence at the base of the prostate and run a 
parallel course forward and downward through the prostate to open into 
the posterior urethra by separate sht hke orifices on the v erumontanum 
The ducts converge and also dimmish m size toward their terminations 
For most of their course thev are separated by a Ihm septum of fibrous 
and elastic tissue, which is easily penetrated even bv soft, flexible in 
struments The lumen at the orifice is sht hke at the junction of the 
ampulla and vesicle circular 

Structure The ejaculatory duct is of the same general structure as 
the ampulla and semmal vesicle For most of its course it is lined by a 
columnar epithelium which becomes more flattened near the orifices 
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This IS covered b> a stratum o£ muscle fibers consisting of an outer, 
thin, circular layer and an inner longitudinal lav er 

C A^OMALIES OF THE VaS DefERENS, SeMINAL VeSICLE, AND 
Ejacdlatob\ Duct 

Anomalies of the seminal \ esicle and v as deferens are Iargel> dependent 
upon those of the testicle In a few instances there has been found uni 
lateralabsenceof a testicle and seminal vesicle, with part, at least, of the 

vas deferens Occasionallj there has been absence of the v esicle, vas, 
and epididymis, but the testicle has been present Unilateral absence of 
the vesicle is more aimmon than bilateral absence Sometimes there 
maj appear to be reduplication of a seminal vesicle but careful dissec 
tion IS hkel} to show that it is but an enlargement of one of the natural 
branches of the vesicle 

Anastomosis of the ampullae has been observ ed as has also persistence 
of the mullenan ducts with anastomosis of the ampullae 

Congenital malformations of the e;aculatorv duct are mainl> abnor 
mahties of termmation Instead of empt> lOg into the posterior urethra, 
on the verumontanum, one or both ducts ma> open into the ureter, 
bladder, or antenor urethra 

D Physiology 

Function of the Vas Deferens, Seminal Vesicle, and Ejaculatory Duct 
The V asa deferentia conv ej the testicular secretion containing the motile 
spermatozoa from the epididjmes to the semmal vesicles and further 
develop the moUlit> of the sperm The penstaltic action and the cilia 
hke appendages of some of its lining cells enable the vas to faahtate 
greatlj the progress of the sperm The ampullae and seminal vesicles 
serve as reservoirs for the semen The vesicles, in addition, secrete a 
fluid which dilutes the testicular secretion The vasa vesicles and 
ejaculatory ducts all partiapate in the expulsion of the semen into the 
posterior urethra just before ejaculation 

The Seminal Fluid The lining mucosa of the seminal vesicles con 
tarns albuminous glands which contnbute to the semen a mucoid secre 
tion composed largely of globulins Smee the semen becomes more fluid 
upon standmg, the addition of these globular masses by the semmal vesi 
cles merely serves to increase the volume of the fluid In some animals 
this secretion is made to clot through the ugency of a ferment derived 
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from the prostate A plug is thus formed m the vagina, pre\ entmg the 
escape of sperm 

In their coniprehensi\ e biochemical studies of the fluids of the seminal 
tract apart from spermatozoa, McCarthy and his collaborators found 
an unusually high concentration of calcium, inorganic phosphorus, 
hydrolyzable phosphorus and ammo nitrogen, with a sugar content of 
marled variation Hugginsand Johnson, m a study of the seminal tract 
fluids, found (1) that spermatocde fluid contains no acid soluble phos 
phorus or glucose, (2) that semen contains large amounts of glucose, 
calcium, and acid soluble phosphorus, and relatively small amounts of 
chlonde, (3) that the seminal \esicle contains approvimateh the "ame 
amounts of these substances as semen Therefore, the semmal vesicles 
must he the chief source of origin in the semen of acid soluble phosphoru« 
and glucose 

The seminal fluid, therefore, consists of testicular secretion mtow hid 
motile spermatozoa have migrated and the semmal vesicular secretion 
to this are later added secretions from the prostate, Cowper s glands 
and the mucous glands of the urethra 
The semen is gelatinous, nhitisb, albuminous, and alhahne Its 
specific gravity IS usually about 1033 It gives off a characteristic odor, 
which IS contributed by the spcrmin contained m the secretion from the 
prostate 

Ejaculation The discharge of the semen begins by a powerful pen 
stalsis of the vasa deferentia, semmal vesicles and ejaculatory ducts 
which forces the secretion into the urethra Simultaneouslv the 
sphincter vesicae contracts, blocking completely the passage of the fluid 
into the deep urethra At either side of the verumontanum is a hollow 
that receives the secretions from Cowper's glands and the prostate, 
which, with the secretion of the mucous glands of the urethra, are thus 
mingled with the seminal fluid as it passes throitgh the urethra 
The ischiocav emosus and bulbocavemosus muscles and the sphincter of 
Henle, with certain other striated muscles of the penis, now begm a senes 
of involuntary rhythmic contractions though the actual act of ejaculation 
is a voluntary one, controlled by a reflex center situated m the lumbar 
segment of the spinal cord Ejaculation is, therefore, a complex coor 
dination of the musculature of the epididymes, vasa deferentia, seminal 
vesicles, prostate, permeum, and perns 

Among the nerves which influence erection and ejaculation are the 
nervus pudendus, nervi engentes and nervus ileo mgumalis The 
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nervus pudendus sends one of its branches, the nervus perinei, to the 
ischiocavernosus, bulbocavernosus, and transverse perineal muscles, and 
the mucous membrane of the upper urethra This nerve is, therefore, 
the one which controls ejaculation 
The mechanism of erection is described under Physiology of the Penis, 
page 241. 
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INJURIES AND DISEASES OF THE VAS DEFERENS, SEMINAL 
VESICLE, AND EJACULATORY DUCT 

A Injuries of the Vas Deferens, Seminal Vesicle, 

AND Ejaculatory Duct 

Traumatic injuries to the vas deferens are ver> unusual ^Vhen they 
do occur, It IS usuallj the inguinal portion of the \as that is involved 
Occasionally, a crushing blow m this region may cause sufficient injury 
to necessitate operative intervention By far the greatest number of 
injuries to the vas are due to the activities of the surgeon when per 
forming operations for hernia, varicocele, hjdrocele, undescended testis, 
and other lesions in this region 

The seminal vesicles are so deeplj situated and so well protected that 
they are practicallj immune to injury from external violence Even 
in rupture of the base of the bladder, the> almost always escape In 
the rare cases when the vesicles are injured, there is practically always 
associated and more severe injuries of other structures 

The ejaculatory ducts are occasionally injured during operations upon 
the prostate In the various types of penneal prostatectomy tbeyare 
carefully protected ^but in suprapubic prostatectomy the verumontanum 
may sometimes be partiallj or completely torn off, and in thislaceration 
there is destruction of the terminations of the ejaculatory ducts 

B Diseases of the Vas Deferens, Seminal Vesicle, 

AND Ejaculatory Duct 

1 Diseases of the Vas Deferens 
DeferenMts 

Gonorrheal Deferentitis Ordinarily, in the presence of an acute 
gonorrheal epididymitis, involvement of the vas deferens will attract 
little or no attention Gonorrheal deferentitis can, however, occur with 
out coincident inflammation in either the epididjTms or testicle The 
focus of infection is usually in the posterior urethra or prostate, whence 
the infecting organisms reach the epididjmis either by way of the lym 
529 
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phatic ducts or a retrograde penstalsisof the \as deferens itself \VhUe 
passing through the \as, the gonococa maj adhere to the mucous lining, 
later penetrating the inter\ cmng muscular laj er and the external areolar 
covering 

The resulting deferentitis presents the following typical microscopic 
picture The epithelial cells of the \as become swollen and parti^\ 
desquamated, round cell infiltration of the submucosa and musculans 
takes place, and acute \y mphangitis of the ^ as deferens arises, evidenced 
b> the polj raorphonuclear infiltration of the hinph spaces of the muscu 
Ians The inflammation will usua1l3 subside m a short time without 
going’on to abscess formation, but occasional!} gonococcic deferentitis 
has been held responsible for intra abdominal abscess of obscure ongin 

Deferentitis of Koa~speciflc Ongm An\ of the mfections which 
attack the testicle and epididvmis is readil} transmissible to the struc 
tures of the cord Usuall) the causal organism is easil} identified but 
occasionalh inflammation of the \as deferens is seen for which no cause 
can be determined Suggested etiological factors are trauma, a s> stemic 
infection, such as influenza, and metastasis from a pnmar} focus in the 
tonsils teeth, etc The sviuptoms uigencral.arethoseofpehncabscess, 
but on inasion of the inguinal canal the vas and other structures of the 
cord will be found swollen and bathed to senun, or abscess formation 
will alread} bate taken place Drainage is usual!} foUowed bv un 
eventful healing, and bacteriological examination ma} fail to cast anv 
hght upon the cause of the infection 

Diagnosis Pain is the predominating S}Tnptom of deferentitis 
The pain is accompanied b} swelling and tenderness to deep palpation 
Frequent!} there is fever, and sometimes nausea and vomiting 

Differential Diagnosis The differential diagnosis mav be difficult 
Such inflammation ma} simulate abscess of the abdominal wall, an 
irreducible ingumal hernia, or, if the swelling is on the nght side and 
rather high up toward the mtemal inguinal ring, acute appendiatis 
An infected neoplasm of the «^nnatic cord ma} offer difficulties m 
differential diagnosis Confusion with tuberculosis is unlikel} , because 
the tuberculous v as presents alternate nodular and normal areas, giving 
it a characteristic beaded effect 

Prognosis The prognosis is usually favorable for complete recoverv 
without operation unless the condition has progressed to abscess-fonna 
tion A week or 10 davs is often requited to effect relief of pain, and the 
swelling may not reduce completely for manv weeks 
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Treatment. Treatment consists of rest m bed, sedatnes if the pam 
IS severe, and hot or cold apphcations to the skin o%er the cord Incisjon 
and drainage ^\^U be necessary if there is abscess formation 

Syphths of the Vas Deferens 

The vas deferens and *^emmal vesicles are so seldom affected by sj-philis 
that thepossibilit} merits but passing mention \ careful snrvej of the 
literature bj Thompson, in 1920, disclosed onlj 13 possible cases of 
s>philis of the spermatic cord, onI\ 7 of which I^ere regarded as being 
imquestionabU authentic. Hefoundnoreportsof s>phihsof thesemmal 
vesicles 

The chief symptom is enlargement, uhich mai varv from a mere thick 
ening to a tumor the size of a large orange Obliteration of the \ esseL 
of the cord bv the ffbrous infiltration may occur 

S\'philis mav involve the vas deferens at an> time durmg the course 
of the disea'.e, and its course m the vas apparentl> differs in no waj from 
a similar process in the testicle 

Tuber eulosis of the Vos Deferens 

In patients with tuberculous epididvmitis and seminal vesiculitis the 
vas deferens mav be unaffected, or it mav be involved at one or the 
other end, or throughout its entire length The involvement maj vary 
from a slight thickening to nodulation (Tuberculosis of the Epidid>'mi^ 
p 440, of the Seminal Vesicle, p 547 ) 

Stricture of the Vas Deferens 

Ocdusion of the vas deferens from stricture is verv common Stnc 
ture of the vas mav follow trauma or inflammation It not mfrequentlj 
follows vasotomj It usualJv occurs in the scrotal portion of the duct 
which IS almost alwa>5 involved m epididjToal infections Bilateral 
stricture following gonorrheal epididv mitts is a common cause of stenhtj 

The relation of stneture of the vas to stenlitv, and its treatment, 
are di'^ussed on pages 475 and 505 

Calcification of the Vas Deferens, Ampulla, or Seminal Vesicle 

Calcification of the vas deferens, ampulla, or seminal vesicle is sel 
dom encountered, either climcallv or at autopsv We have seen but 
one such case, and a careful search of the literature reveals reports of 
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only 31 others up to 1939. The distribution of the calcification in these 
32 cases was as follows 


i 

1 CKTLATtBAX 

BTLATtkiU. 

Vas dffercns 

1 5 

3 

Ampulla 

2 

8 

Seminal vesicle 

i 2 

7 

Vas deferens and seminal vesicle 


2 

Ampulla and seminal ' eside 

i 

1 

Vas deferens and ampulla 


2 


Etiology. There are t^^o tj'pes of caldfication’ (1) non-inflammatory 
and (2) inflammatory 

Non-inflammatorj' calcification occurs in elderlj' men, and is probably 
due to senile changes of the muscularis Chiari describes this type as 
“a pure regressive metamorphosis of the tunica muscularis without anj 
pathologic change in the mucosa and without any inflammator>' process 
of the vas deferens or seminal vesicle ” The mflammator^ form of 
calcification of the vas deferens or seminal vesicle follows a chronic 
inflammatoiy infection, such as tuberculosis or a protracted specific or 
non specific chronic deferentitis or seminal ^csicuhtls 

Symptoms and Diagnosis. Calafication may occur at am age, al* 
though most of the patients are over 50 years old The ages in the re- 
ported cases varied from 14 to 81 jears Four patients were under 30 
years, 9 were between 30 and 50 years, 5 between SO and 60 j ears, and 12 
betiveen 60 and 81 jears In 7 cases the age was not given. The 
youngest 6 all had some tuberculous manifestation, and calcification in 
a young man should alw’a>s suggest genital tuberculosis. 

There may be a historj' of pain, spermatic colic, hematuria, or other 
sjTnptoms which are in no w'ay pathognomonic Usually the condition 
is discovered on rectal palpation or roentgenographic examination for 
some other condition, or at operation or autopsy. Twenty-one of the 32 
cases mentioned above were found at autopsj', 1 at operation (prostatec- 
tomy), and 10, including our own, were diagnosed dmicallj. 

Caldfication of the vas deferens, ampulla, or seminal vesicle is diag- 
nosed by rectal palpation and roentgenography, and confirmed by vas- 
ography or seminal vesiculography. Palpation of a stony hard mass 
may lead one to suspect maiignsnc}' of this area, and the iwo conditions 
must be differentiated Shadows in the plain roentgenogram must be 
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differentiated from those caused by phleboliths and stones m the ureter 
or bladder 

In our owTi case the patient who nas 67 ^ears of age complained 
of pain m his back nocturia burning and some d\ suria Examination 
disclo'^ed an enlarged ston\ hard prostate The unne contained con 
siderable albumin and many white and red blood cells Roent 
genographic examination whidi induded cxcretorv urograms and an 
aerogram c\sto urethrogram andcjstogram showed calcified ampullae 
of the \asa deferentia bilateral hi dronephrosis bilateral hidro ureters 



Fic 10 Authors case of bilateral calcificat on of the ampullae of the \asa deferentia 
in a 67 >ear-old man Flat plate sho ing the calc 6ed ampullae and enlarged prostate 


chronic upper urinarj tract infection lower urmar^ tract obstruction 
and an enlarged prostate A biopsj speamen remox ed from the prostate 
showed carcinoma Roentgenography following the injection of an 
opaque medium into both vasa was subsequently done to determine if 
the two calcified bodies were \asa deferentia or calcified \essels this 
proved them to be calcified ampullae of the tasa A transurethral re 
section of the prostate gland was done 

Treatment Treatment is seldom indicated In the older group of 
men where the calcification is due to senile changes there are usually 
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no symptoms referable to the calcified vas or vesicle In the jounger 
men the calcification is almost always part of a tuberculous process of 
the urogenital tract (Tuberculosis of the Seminal Vesicle, p 547, Tuber- 
culosis of the Epididymis, p 440) 

2 Diseases oj the Seminal Vesicle 
Seminal Vestcultlts 

Seminal \esiculitis is of clinical importance in three forms (1) gonor 
rheal, (2) tuberculous and (3) non specific 

In many cases of acute gonorrheal inflammation the seminal vesicies 
and ejaculatory ducts escape involvement Even m cases in which there 
IS acute prostatitis and epididynnitis the vesicles often present no clinical 
evidence of participation m the infective process In chronic gonorrhea, 
however, infection of the vesicles m association with the prostate is 
common 

Any pathogenic organism may cause seminal vesiculitis Mixed in 
lections are frequent A non speafic infection superimposed upon a 
neissenan infection will often account for the disappearance of the 
gonococcus from the vesicular secretion, only to give nse to more serious, 
but non specific, complications 

Like the prostate, the seminal vesicles have acquired considerable 
clinical importance m recent years as mdi of focal infection The 
structure of the vesicle, with its diverticula and mucosal folds, and 
insufficient drainage, favors chronicitj once bactena have gained 
entrance, and makes of them ideal foci of infection 

Etiology Congenital anomalies, such as persistence of the mullenan 
ducts and abnormallj wide or stnetured ejaculatory ducts, seem to 
predispose to the development of seminal vesiculitis Prolonged con 
gestion or distention of the vesicles due to continued sexual excess or 
abstinence facilitates the development of vesiculitis m the presence of a 
gonococcal infection or some remote focal process Elimination of the 
pnmarv focus rarely clears up the vesiculitis on the contrary , the vesicles 
are often responsible for the continuance of focal manifestations originally 
caused by the primary focus 

Seminal vesiculitis almost always occurs as part of a general infection 
of the genital tract, the posterior urethra being the most frequent source 
Too early instrumentation m acute or subacute gonorrhea will often 
result in involvement of the vesides 

Infection may reach the vesides (1) by extension from the posterior 
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urethra, either h\ contmmtj of the mucosal surface or b\ l%Tnphatic 
in\asion, there being free communication between the lymphatics of 
the \ esicles, prostate, urethra, and bladder, (2) from abo\ e (epididi mes) 
through the genital tract, (3) b\ the blood stream, from distant foa of 
infection such as diseased teeth, tonsils, and sinuses The most frequent 
route of mvasion m both the gonorrheal and non specific forms is un 
doubtedlj by direct surface extension through the ejacuhtory ducts 
Infectious material ascends the ejaculatory ducts from a posterior 
urethritis or prostatitis, mfiammation produces more or less edematous 
ormfiltratn'eobstructionoftheducts.orthej itia> be blocked bj detntus 
and mucous plugs, and bactena and stasis in the vesicle <»mplete the 
pathological process 

Involvement of the vesicles is praciicallv alwavs bilateral, and the 
ampullae and ejaculator> ducts almost in\anabl> partiapate in the 
pathological process \\Tiile chronic inflammation of the ejaculatoiy 
ducts ma> occur without seminal vesiculitis, no marked vesiculitis is 
ever seen without a correspondmg inflammation of the ejaculatory 
ducts There is almost alnavs some associated prostatitis 

Orgamsms An} pathogenic organism ma} «ct up a seminal vesic 
ulitis In cultures of 38 speamens of seminal «ecretion obtained through 
a sterile endoscopic tube Dclzcll and Lovvslev found, m addition to the 
gonococcus 4 varieties of staph>lococcus (albus 10, aureu'^, 9, vnn 
dans, 2, hemol}ticus, 2), 2 varieties of streptococcus (vindans, 10 
hemolj'ticus, 3), SactUus coh communis, 4, \Ijctococcus tetragenus, 2, 
Bacillus pyocyatievs, 2, Baallus proleus, 1, and diphtheroid bacillus, 1 
^^’hlte and Gradwohl cultured the gonococcus m 80 per cent of their 
1,000 cases of seminal vesiculitis, 60 per cent being pure cultures and 40 
per cent mixed infections The stage of the vesicuhtis at which the 
cultures are taken ma\ be important, as clinical expenence shows that 
secondar} infections predominate sooner or later, usurpmg the place of 
the gonococcus The tubercle bacillus causes a distinct t}'pe of semmal 
vesicuhtis 

>.on «pea6c orgamsms predominate in the chronic forms of seminal 
vesiculitis, even in the pnmanlj gonococcal Infections caused bj 
staphylococci, streptococci, and Bacillus colt communis are probably 
more common than is generallv realized 

Pathology The pathology of the seminal ^ esicles and ejaculatory 
ducts until recentlv has failed to receive the studv it deserves, and the 
precise status of the vesicles as a factor in disease remams to be de 
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termmed There is no doubt, however, that the> are common foci of 
infection 

The mmute anatomical structure of the seminal vesicles is an im 
portant element in the production of chronjcity and in determining the 
type of tissue reaction to invading bacteria In general, the pathology 
of seminal vesiculitis is similar to that of inflamniation arising m other 
structures having a cavit} lined vnth mucous membrane The acute 
stage begms with engorgement of the vessels, and may go on to suppura 
tion and abscess formation if the process fads to resolve and subside or 
to become chronic The subacute stage is marked by round cell in 
filtration of the wall The chronic stage shows an increase of h> aline 
and connective tissue stroma, which may greatly thicken the wall and 
dimmish the lumen This condition is invariably associated with 
penvesicular fibrosis with the formation of adhesions to the surroundmg 
structures The infiltration and fibrosis may even produce constriction 
of the vesical neck or obstruction of the lower ends of the ureters, re 
suiting in hydronephrosis 

Cunningham, Delzell and Lowsley , and others have pomted out that 
operative specimens of seminal vesicles often fad to show pathological 
changes to account for the symptoms that were observed clmically 
The presence of microorganisms m the \esicles without histological evi 
dence of an inflammatory process suggests a bacterial infestation rather 
than an infection This would explain the seventy of toxic mamfesta 
tions in cases which, histologically, showed only slightly affected vesicles 

Pathological Changes m the Verumontanum The urethroscopically 
observed changes in semmal vesiculitis are seen mainly on the veru 
montanum, although these cannot be regarded as pathognomonic The 
\erumontanum may be normal m size and color but be granular, or it 
may be small very firm and of a pearly white tint, or greatly enlarged 
and congested wth its surface dotted with red and white spots In the 
last type the slightest manipulation induces bleeding and the ejaculatory 
ducts may be invisible because of the hypertrophy Often however 
there ^vlU be a small area of congestion around the duct orifices by which 
they may easily be located tVhen the verumontanum is of the small, 
sclerotic type, the ducts can usually be made out, the openmgs sometimes 
being wide and gaping probably being rendered rigid by the infiltration 
of the walls Pus exuding from the onfices of the ducts is pathognomonic 
of seminal vesiculitis 

Signs and Symptoms Acute seminal lesiculiUs usually begins vath 
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chills, fe\er, and general malaise There maj or may not be urinary 
disturbances, such as frequenc> and d3'suria Pam maj be severe, and 
referred to the suprapubic and inguinal regions, or to the hip, thigh, and 
back of the affected side, or to the region of the kidnej It maj eien 
sunulate ureteral cohe, appendiatis, or cholecystitis Acute semmal 
vesicuhtis maj be accompanied by widespread dissemination of the 
gonococci or other organisms, causmg bactenemia, rheumatic fe%er, 
poI> arthritis, or other mfecti\e complications On the other hand, the 
onset of an acute \esiculitis may be relatively mild 

The symptoms of chrome testculilts are varied and complex Some 
patients have few symptoms, in others, they are many and vaned 
Pain is common It frequently takes the form of a heavy feeling or a 
pronounced ache m the permeum, or it may center around the hip, 
thigh, and back of the affected side Most patients have one or more 
signs of a genito unnary disturbance, such as frequency and urgency, 
dysuna, precocious ejaculation, frequent involuntary semmal emissions, 
and functional impotence Complaints are frequentlv made of pares 
thesia of the genital and surrounding regions, including cold or clammy 
sensations, burning, itching, or /brmication, and of painlulejicalation 
and pain following coitus, accompanied by deep mgumal orpenneal 
discomfort 

Objective symptoms mclude abnormal sensitivity on digital eiamina 
tion, enlargement and mfiltratioaoflfaeprostate and seminal vesicles, 
thickenmg of the vasa and distention or infiltration of the epididynnes, 
pus and blood m the v oided unne and in the prostatic and v esicular secre 
tions, necrospermia, azoospermia, ohgospermia, and complete lack of 
seminal fiuid 

Attempts have been made by many investigators to classify thevanous 
clmical forms of semmal vesiculitis Andrew P Peterson, of the Brady 
Foundation, m the Xew York Hospital, has suggested the following dim 
cal grouping 


A. Catarrhal 

1 Early stage 

2 Tnteraiediatc stage 

3 Lale stage 
B lotersliUal 

1 Early Stage 

2 Intensedtate stage 

3 late stage 
C. Mixed 



539 


INJDIOES AND DISEASES OF'THE VAS DEFERENS, ETC. 

The clinically normal gland (Fig. 108) is small, soft, ovid or elongated, 
palpable or impalpable, tender, and free of adhesions It drains freely 
but moderately, both on ejaculation and massage. Dependmg on 
findings in the seminal secretion, it may be normal or the site of incip- 
ient, non-virulent infection or infestation. 

The various clinical forms of seminal vesiculitis are shown in 
figure 109. 

Distinction must be made between the physiologically distended vesicle, 
which is common in cases of prolonged sexual abstinence, and the vesicle 
in which there is an early catarrhal seminal vesiculitis The distended 
vesicle is ovoid, medium to large, soft to firm, easily palpable, and usually 



Eic 103 Retrograde seminal vesiculogram of normal seminal vesicle The clinically 
normal vesicle as ovoid or pinform in outline, and widest in its proximal portion It shoo s 
from 10 to 12 close-lying convolutions of umform breadth and density The ampulla is 
distinctly separated from the sesicle The vas takes its lateral course high above the ter- 
minal pole 

tender It drains freely and profusely, both on ejaculation and stripping. 
The possibility of a low-grade infection or infestation being harbored in 
such a vesicle should be thoroujihly investigated. 

In the intermediate catarrhal stage the dilated vesicle is piriform, firm, 
easily palpated, and usually very tender Secretion is sometimes dif- 
ficult to obtain, due to edema of the ejaculatory duct and extreme sen- 
sitiveness to massage. Ejaculation and stripping may be accompanied 
by pain and hemospermia. 

In the late catarrhal stage ^yovesiculosis) the sacculated vesicle 
resembles a tortuous hydro-ureter in shape and consistency. It is 
easily palpated, though seldom m its entire length, and usually tender. 
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Adhesions are common Active drainage is reduced or absent, passne 
dramage may produce copious purulent or mucopurulent secretion 
This type of vesicle is the end product of long standing maximal dilata 
tion with loss of elasticity and contractibilit% 

The early tnlerslthal vesicle is irregularly ovoid, small to medium in 
size, thickened, easily palpable, and usually not sensitive Drainage 
is seldom impaired, but the secretion is reduced The intermediate 
tnlersUtial stage is characterized by an elongated, thickened, narrow, 
tubular vesicle that is palpable and not markedK sensitive Drainage 
is usually impaired and the secretion much reduced In the la/e inter 
slilial stage the vesicle is nodular or cord like, easily palpable, and 
usually indolent, with secretion minimal or absent This type is the 
end product of long standing inflammation with fibrosis and advanced 
obstructive changes 

The mixed Jorms are the result of secondary catarrhal infection of an 
interstitially diseased gland The vesicles are irregular m shape, size 
and consistency , easily palpable, very tender, with impeded and reduced 
dramage 

The catarrhal types more frequently follow non virulent infections— 
specific or non specific , the mterstitial types are most commonly observed 
in cases of hyperacute inflammation, usually gonorrheal, and in sudden 
mechanical closure of the ejaculatory ducts, such as mav be occasioned 
by vesical neck.resection 

Diagnosis The diagnosis of semmal vesiculitis is based on the 
history, physical examination, urethroscopic inspection, and the labora 
tory findings Actual proof of disease, and its location, can be secured 
by vesiculography 

The History The history usually gives presumptiv e evidence of acute 
or long standing infection of the seminal tract Not infrequently how 
ever, the history is wholly negative in regard to symptoms referable to 
the genito-unnary tract The arthritic patient ivjth no urogenital 
symptoms and no history of gonorrhea, is a common example 

A large percentage of patients give a history of gonorrhea Other foa 
of infection, such as tonsils, teeth, and sinuses should be noted in 
particular 

Physical Examination A properly conducted exammation usually 
establishes the diagnosis of seminal vesiculitis without difhculty, and 
deterrauies the clinical group m which the case belongs, and whether or 
not further exammation is necessary Such an investigation should 
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include (1) thorough examination of the epididjunes, vasa, vesicles, and 
prostate, (2) examination of the unne, (3) microscopic examination of 
the prostatic and vesicular secretions and the ejaculate 

In practical!}' all cases of xesicuhtis a consideration of the whole 
genital tract is required The external genitals are first examined, 
particular!} the meatus (for imtation and discharge), and the epidid}’mes 
and vasa Infiltration of the epididymes or vasa should be \xewed with 
suspicion as suggestive of \«icular involvement Signs of prostatic 
disease, especially an infiltration of the upper (subvesicle) margin, call 
for a careful palpation of the vesicles, as such infiltration invariably 
compresses the ejaculator} ducts, therebj impeding or suspending 
drainage Thickening of an undistended vesicle, with an increased white 
cell count m the seminal secretion, is a sign of infection Infiltration of a 
vesicle, regardless of its size, should be considered definite clinical proof 
of seminal vesiculitis 

Proper palpation through the rectum (Rectal Palpation, p IS) is 
most important In acute <x>nditions, palpation of a hot, distended, 
tender, tense, or pulsating vesicle above a swollen prostate is sufficient, 
with symptoms, to make a diagnosis In chronic vesiculitis, digital 
rectal diagnosis is sometimes difficult because the gross changes in the 
vesicle are often not commensurate with the S}'mptonis The microscope 
must therefore be relied upon Palpation m an acute case must be very 
gentle, and massage and stripping, as well as instrumentation, are 
contraindicated until the acute condition has subsided under treatment 

The examiner should note whether the vesicles are swollen and boggy, 
small, thickened, nodular, or calcified, and whether the} emptj on 
stnpping Vesicular massage, productive of littleor no secretion, should 
raise the question of impaired secretion or drainage from one or both 
V esicles 

Exaimnahon of Vesicular and Prastabc Secretions and Unne Com 
parafjve .anaJ^ias of the voided and cathetenzed urme and microscopic 
examination of the prostatic secretion, vesicular secretion (left and right), 
and the ejaculate are essential TTie secretions obtained b} stripping 
should be examined for pus, red blood cells, bacteria, and the condition 
of the spermatozoa, and a speamen should be cultivated for bacterial 
differentiation and possibl}, for autogenous vaccine preparation We 
prefer to gather the specimen through a sterile endoscopic tube, and 
believe that this method more nearij avoids contamination from the 
anterior urethra, with its extensive flora of bacteria than other methods 
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readily injected with viscous d)cs without losing (hcirshape and $tnic(urc and are tbereforcoflcn considered normal (6) Late interstitial \esic 
uliUs Vesiculograms at this stage show a fe v irregular cavil cs which may appear to be completely detached (7) Mixed type Partial 
d latation of a typ cally interstitial gland is evident The stricture or angulation of the ejaculatory or seminal duct causing the retention is 
usually demonstrable 
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used The separate secretions from tbe three glands maj also be re 
co'N ered from the bladder contents, \oided immediately after massage 
and stnpping (Microscopic Elzarmnation of Prostatic and Vesicular Se 
cretions, p 18) 

The diagnosis must often rest on the microscopic examination of the 
expressed secretions A negati\e finding on one or two examinations 
IS msuffiaent proof that infection is not present The infected area m 
the \esicle or prostate maj be closed off, and several manipulations or 
dilatation of an ejaculatorj duct, mav be necessary to establish drainage 
from a vesicle Not until there have been three normal secretions on 
successiv e examinations •several da>s apart should a case be pronounced 
negativ e 

Ohseroatton Urethroscopy Routine examination, as descnbed above, 
will mdicate •abether or not uretbrosropic inspection is required 

Bj using a qstoscopc holder, which contnbutes considerably to the 
ease of mstrumentation and the comfort of the patient, urethroscopies 
including catheterizations of the ejaculatory ducts and vesiculographies 
mav often be done without the use of an anesthetic. If preferred how 
ever, the urethra mav be rendered inseusitive b> means of a local anes* 
thetic (p 100) 

The patient is prepared as for anv urethral examination and the 
meatus first examined Should it prove too email for the passage of the 
urethroscope, raeatotom) will have to be performed 

At urethroscopy , the condition of the postenor urethra is noted The 
urethroscopicallv observed changes m eerainal vesiculitis are seen mamlj 
on the verumontanum Edema or granulations <ihould be treated with 
topical applications of phenol glyranne — this escherotic being preferable 
to nitrate of silver as it does not leave an irritating metallic preapitale 
on the mucous membrane In a properly dilated postenor urethra a 
few apphcalions wnll clear the v erumontanum and its vnanity suffiaently 
to permit detailed observation, good onentation, and catheterization of 
the ejaculatory ducts without bleedmg or mflammatorv reaction 
the posit'Cfi £(/ &ese mfices ccmSMJejaWy is diSeisxiS 

mdividuals thev are u'ually found high up on the lateral walls of the 
\ erumontanum, 'lightly outward from the opening of the utnde Once 
these onfices are located, it is relativdy easy to catbetenze the ducts with 
a speaally dev ised instrument 

However, if the verumontanum is swollen and granular, the ducts 
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may be invisible It may then be necessarj to probe gentlj in the 
region where the orifices normallj are located until the instrument can 
be made to pass Occasionally, all that can be done at the first session 
will be to cauterize the swollen verumontanum, the examination of the 
ducts being postponed until the swelling and granulations have 
cleared up 

Vesiculography Radiography following the mjection of an opaque 
medium mto the ejaculatory ducts (Seminal Vesiculography, p 185) 
reveal abscesses or other abnormalities of the seminal vesicles, as well as 
stricture and other pathological and anomalous conditions of the vasa 
deferentia and the ejaculatory ducts It is possible, by vesiculograms, 
to differentiate two sharply defined clmical types of vesiculitis — the 
catarrhal and the interstitial (Fig 109) 

Dt^erenUal Diagnosis A careful historj and examination will 
usually brmg out the essential points in determining the diagnosis of 
seminal vesiculitis Acute gonorrheal involvement is readily recognized 
b> the presence of the disease m the urethra and the feel of the vesicle 
which rapidly changes from a characteristic boggmess in the early stages 
to tenseness and rigidity as the swelling progresses Gonococci and pus 
are usually present m the vesicular secretion In chronic infections the 
gonococci may be absent m the secretions, or other organisms ma> be 
present In chronic infections both specific and non specific the vesicles 
are generallj enlarged and more or less indurated In the indurated 
stage they may he confused with tuberculosis The latter, however, 
shows a greater tendency to nodulation than the fibrous non tuberculous 
vesicle 

Malignancy may also be difficult to distmgish on palpation alone 
The induration is of a ston> hardness and increases rapidly m size 
Correct diagnosis is facilitated by removing a piece of tissue for examina 
tion by means of a biopsy instrument such as the Lowsley biopsj punch 
Cafan’r and cai’cnScafwn may be ooafitsed w/A tubeccuhsis ec rsrd ) , 
with the late interstitial stage of vesiculitis, due to the presence of hard 
nodules Roentgenography is usually helpful in making the diagnosis 
Prognosis A large percentage of acute cases respond to palhative 
measures Some scarrmg results m every case, and the patient should 
have proper treatment of the seminal vesicles following subsidence of 
the acute and subacute symptoms Exceptionally, suppuration or 
abscess may necessitate surgical drainage or resection It is our opinion 
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that since so many patients are entirely relie\ ed of symptoms by pal 
Uative treatment, all cases of seminal vesiculitis, except those mth 
abscess formation, should have the benefit of palhative treatment before 
being subjected to operative procedures 

Treatment Acute Vestcuhhs Treatment of acute vesicuhtis is 
almost always palliative rest in bed, sedatives, heat to the perineum, 
hot sitz baths, hot rectal douches every 8 hours, and alkalimzation 
of the unne and forced fluids if unnary disturbances are present Oc 
casionally suppuration may require surgical dramage or vesicuIectora> 
(pp 560 and 561) 

The sulfonamide drugs have proved very efficient in these, as m other 
gemto-unnary, infections (‘w p 1162) Methenamine and an aaddymg 
agent are often useful when the sulfonamides fail or cannot be taXen 
Chronic Vesiculitis Treatment of chronic infections is systemic and 
local Systemic treatment cxinsists in rest, regulation of the diet so as 
to avoid alcohol spices, and other irritating substances, mstructions 
regarding personal and sex hygiene, andavoidance of constipation, which 
ma> cause congestion of all the pelvic organs A dr> , equable^climate 
IS often of great assistance in the treatment of these cases, particularly if 
there is an accompanjing arthritis or myositis, as there {requentl> is 
Medicme, administered intemall), consists principally of sedatives 
for the relief of pam Cm general, the barbitunc aad group are preferable 
to the coal tat products) and sulfonamide therapy, m an attempt to 
eradicate the infection 

Vaccine therap> and bactenophage (p 567) have many adiucates 
Local treatment consists of massage or stopping of the vesicle (p 564), 
urethral dilatations, cathetenzation of the ejaculatory ducts either for 
dilatation and improved drainage or for lavage of the vesicles with anti 
septics (p 563) , and surgical measures (p 560) Resort to surgery is 
regarded as a radical procedure to be used only after all other methods 
have failed, except m cases of suppuration and abscess formation, when 
early dramage is indicated 

The searrrng o/ gwni dcsinsge a of pacsatcKcat i/rjpo^’taace Farther 
help IS often obtamed b) the use of antiseptKS m combatmg the invadmg 
orgamsm, but good drainage must be established before help from anti 
septics can be anticipated Man> surgeons recommend the injection 
of medication through the vas deferens a procedure popularized by 
BeJfield and his followers We prefer, howeier, the more con-^rvative 
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procedure of injecting the vesjdes through the ejaculatory ducts, and 
recommend it for all cases of chronic relapsmg gonorrheal or non specific 
infection in which there is evidence of thickened, obstructed vesicles and 
the usual methods have failed to give relief, as well as for chronic arthritis 
with chronic relapsing epididynutis Catheterization of the ejaculatory 
ducts has been proved an entirelyfeasibleprocedurein competent hands 
Cases treated in this way have the benefit of the antiseptic plus improved 
dramage due to the dilatation of the ejaculatory ducts 

Preparatory treatment, consistmg of a thorough dilatation of the 
entire urethra and massage of the prostate and seminal vesicles, should 
precede cathetenzation of the ducts The dilatation should be gradual 
and free of traumatism Sessions of dilatation alternate with massage 
of the prostate and vesicles, the bladder being filled before each proce 
dure with a mild disinfectant, such as acriflavme or nvanol dextrose, 
1 5,000 

The vesicles should not be massaged or stripped too vigorously m an 
attempt to dram the greatest possible amount of secretion on any one 
occasion Kather, the chief aim should be gradually to remove adhesions 
and create some hyperemia, to facilitate resorption Should the vesicles 
fail to resume drainage by the time the urethra has been dilated to its 
maximal capacity, observabon endoscopy is indicated 

Syphilis of the Semtml Vesicle 

Syphilis of the semmal veside is almost unknown, or, at least, it is 
seldom recognized either clinically or at autopsy It is well to remember, 
howe^e^, that syphilis can simulate almost any disease There is no 
reason why the seminal vesicle should be exempt from attacks by the 
spirochete, and undoubtedly, if the vesicles of all syphilitics who come to 
autopsy were carefully examined, evidence of involvement would some- 
times be found 

Tuberculosis of the Seminal Vesicle 

Etiology The controversial question regarding the onginal focus of 
the disease in tuberculosis of the genital tract has been discussed under 
Tuberculosis of the Testicle and Epididymis (p 440) We are mclmed 
to believe that the epididymis is the focus from which the vesicle is 
involved in the majonty of cases of genital tuberculosis, and that less 
frequently the seminal vesicle or prostate is the primarj’ focus m the 
genital tract 
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Pathology. The pathological changes m the vesicle \’ar> from the 
usual picture of clustered tubercles to extensi\ e fibrous replacement or 
complete destruction of the %eside Suppurahnn ma\ be considerable. 

TSTien the ^ esicle is the pninai3 focus, extension of the disease to the 
ampulla and up the as to the epididt'mis is common The prostate is 
also hkeh to be m\ol\ed exten<:ion down tbe ejaculatorj duct. 

Diagnosis Diagnosis is based chiefl> upon (I) rectal palpation, 
which, m most cases, irill re\eal induration and nodulation, and (2) 
microscopic examination of the expressed secretions, which may or Tna \ 
not contain tubercle baalli. Occasionally , differentiation from calcifica 
tion or calculus of the \eside, or from the later interstitial stages of 
semmal ^eslcuhtls, may present difficulties 

Prognosis Tuberculous s eminal \esicuhtis does not respond well to 
palliati\ e measures, although the disease may be arrested here, as else- 
where F6DomBg\esicu}ectom} fortiibeTcviJousvesidles tbe usu^} czre 
for postoperatiNC tuberculous patients is administered, and is, on the 
whole, quite satisfactorv 

Treatment Operative removal of the diseased vesides is not at 
tempted untO the patient has been subjected to a long penod of palliativ e 
treatment If this falls to arrest the disease, semmal vesiculectomv 
(p 561) IS performed, followed by behotherapy and theother therapeutic, 
hygiemc, and dietary measures advocated for postoperative tuberculous 
patients (Treatment of Inoperable and Postoperative Gemto-Unnan 
Tuberculosis, p 1196) The radical operation — that is, removal of the 
V eside, v as, and epididymis on the affected side — is indicated m suitable 
cases of extensive involvement of the genital tract For a descnption 
of this, as well as a more detailed discussion of gemtal tuberculosis m 
gesneral, the reader is referred to tbe section on Tuberculo'is of tbe 
Testicle and Epididymis 

Abscess 0 j iheSemtnal 1 eside 

Etiology While infection and ^uppuratioa of the seminal vesides is 
of ojmmoa occarrcoce, actas) ahscesa-iormatuxi is rare It may loSorr 
gonorrheal infection, tuberculc»is, or non ^eafic infections due to the 
colon baaIlus,vanous staphvlococa, Streptococcus hemotyitcus Baallus 
pyocyaneus, etc. Prolonged congestion due to long-continued sexual 
excess m the presence of mfection mav lead to abscess-formation 

Pathology A few cases of bdateial abscess of tbe seminal vesides 
have been reported, but as a rule the condition is unilateral 



549 


INJITRIES AND DISEASES OF THE VAS DEFERENS, ETC 

Seminal vesicular abscess follows acute vcsicuhtis First there is an 
early catarrhal vesicuhtis The veside is enlarged, soft, and drams 
freely on pressure This is followed by an intermediate catarrhal con 
dition, m which the vesicle contmues to enlarge and drains poorly upon 
ejaculation or massage The expelled secretion contains much pus and 
may be blood stamed If untreated or inadequately treated, abscess 
formation may follow this stage The vesicle is greatly enlarged, tender, 
and hot As a rule the ejaculatory duct is dosed b> a pus dot or by 
inflammatory swelling, so that no fluid is eiqjressed If secretion is 
obtained, it will be mucopurulent, often showmg red blood cells 

A seminal \ esicular abscess may rupture into the pern esicular or pen 
rectal cellular tissue, or the pus ma> burrow into Douglas’s fold of the 
pentoneum, the bladder, or e\en into the lumen of the rectum 

When abscess occurs as an accompaniment of tuberculosis the bead 
like veside usually seen m tuberculosis is replaced, partly or wholly, 
bj an abscess cavitj 

Symptoms Abscess of the seminal vesicle usually is accompanied bj 
chills, fever, headache, and other s>Tnptoms of general toxicitj Fre 
quency and dysuna are common Pain is present and usually severe 
It may be referred to the small of the back, suprapubic region, hips, 
down the inside of the thighs or along 'the course of the ureter on the 
side cotrespondmg to the affected veside There is great pain on digital 
esarmnation, and the veside will be found markedly enlarged and hot 
Fluctuation is frequentl) detectable Pus and blood are often present 
in the unne 

It is possible for a huge abscess to be present in a seminal vesicle m 
the complete absence of fever and symptoms pointing to the vesicular 
region 

Diagnosis A. history of preexistmg infection is suggestive If there 
is no history of infection and no symptoms pointing to the genito urmary 
tract, a history of arthritis should lead one to suspect theseminal v esides, 
if the teeth, tonsils, and smuses are negative 

If abscess of the v esicle is suspected, massage and stripping are contra 
indicated 

Cautious rectal examination will usually disclose the true state of 
affairs without exertmg undue pressure upon the pus collection A 
vesicle that is large, hot, tender, and fluctuating leaves no doubt as to 
the diagnosis In some cases, however, the veside is large, not tender, 
and surrounded by such an area of edema that there is doubt regarding 
the presence of an abscess 
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Seminal vesiculography is diagnostically helpful 

Treatment and Prognosis If the abscess is small, palliative measures 
may be successful in causing absorption These mclude rest, sedatives, 
heat to the permeum, hot rectal douches or hot sitz baths, and alhalmiza 
tion of the urme Sulfonaimde therapy is useful m some cases Dram 
age IS aided by gently dilating the ejaculatory ducts with the bougies 
through the urethroscope 

Large abscesses demand surgical treatment This is accomplished by a 
permeal approach After eiqiosure, the semmal vesicle may be removed 
or mased and drained, depending upon the condition found b> the 
surgeon Usually excision is preferable 

Tutmts of the Seminal Vesicle 

Primary tumors of the seminal vesicle, both benign and malignant, are 
so rare as to be of little clinical importance 

Incidence Caremoma is the most frequent neoplasm Modem text 
books do little more than mention the possibihty of the occurrence of 
primary caranoma of the seminal vesicle, and feiier than 20 cases ha%e 
been reported m medical literature Thomson Walker, in the latest 
edition of his text book, accepts onl> 2 or 3 of these as pnmari m the 
vesicles 

The earliest record of such a neoplasm appears to be the caremoma 
reported by Paul Berger in 1871 Zahn, m 1885, reported a pnmarj 
sarcoma of the semmal vesicle, with metastases to the heart and other 
organs This is the only neoplasm of the seminal vesicle mentioned b\ 
Ewing in the 1922 edition of his Neoplastic Diseases, and is the only 
sarcoma cited by Voelcker in his elaborate monograph on the surgery 
of the vesicles We have found no additional reports Voelcker also 
collected 4 cases of pnraaiy caranoma and reported a case of benign 
mjoma and ated a sunilar growth seen b> Lucksch in 1903 Ceelen 
reported a case of fibromyoma m 1912 Other cases of caranoma hai e 
been reported by Teubert (1903), Brack (1921), Ljons (1925) Pela 
gatti (1934), and Trachsler (1934) 

McNally and Cochems, m a very complete renew of the hterature m 
1936, found 16 cases of reported primary carcinoma of the semmal vesicles, 
including one of their omi Of these, only 4 nere defiiutelj proved 
In their own case the prostate was free of disease and the diagnosis of 
primary caremoma of the seminal \esicle was confirmed follownng radical 
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excision, done in 1934 The patient was alive and free from metastases 
or recurrence 2 years later Included in McNally and Cochem’s list 
of cases, and not mentioned above, are one each reported by Labb6 
(m Guelhot’s monograph), 1882, Walter (1891), Kaufman Burkhart 
(1904), Thevenot, Kudhch (1926), and 2 cases reported by Junghanns 
as having been seen at the mstitute of Pathological Anatomy of the 
Stadtkrankenhaus at Dresden between 1893 and 1927 

One case of primary carcinoma of the seminal vesicle, in a man of 60 
jears, has come under our pereonal observation (Delzell and Lowsley, 
1924) This was a case of Dr Harold Johnson, seen at the New York 
Hospital A growth as large as a lime occupied the right seminal vesicle, 
and the bladder on the same side was covered with bullous edema 
Biopsv proved the growth to be a carcinoma, and at autopsy it was 
shown to be primary to the seminal vesicle 

Apparently, then, so far as our examination of the literature goes, and 
accepting all the reports as valid, there is a total of only 3 benign and 
18 malignant primary neoplasms of the seminal vesicles The latter 
include 1 sarcoma and 17 carcinomas In many of the published 
reports, however, there is some doubt as to whether the carcinoma was 
primary m the vesicle or whether the vesicle was secondarily involved 
from the adjacent prostate 

Symptoms and Diagnosis In most cases the diagnosis is not made 
early enough for a hopeful outcome The condition being discovered 
late It is often difficult to determine accurately the point of origin In 
most of the reported cases metastases were already present bv the time 
the patient came under observation 

Pelagatti’s patient was onlj 30 years old, but the majority were well 
beyond their fiftieth year 

The most common symptoms appear to be hematuria, deep seated 
pelvic pain, and more or less interference with urination The diagnosis 
is based on rectal palpation of a large, hard, nodular mass in the region 
of the seminal vesicle Accurate diagnosis may be facilitated by remov 
ing a piece of tissue for examination with the Ixiwsley or other biopsy 
instrument 

Prognosis The prognosis of malignant tumors of the seminal vesicles 
IS imfavorable 

Treatment Radical excision, followed by deep roentgen therapy is 
preferable if the diagnosis is made earlj enough Usually, hoivever, 
involvement is too extensive for other than palliative treatment radium 
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and deep roentgen therapj with, possibly, deviation of the imnarj 
stream (Radium and Roentgen Ra> Therapi of the Gemto Unnarv 
Tract, p 1739) 

Calcuh and Calafitalton of the Seminal Vesicle 
Calculi Calculi are seldom found in the seminal i e»ides and more 
Tarel> still in the ejaculalorj ducts or ^ asa deferentia Usuallj the> 
are small and occur in persons past 40 \eare of age Obstruction of the 



Fig 110 Calculi in bo lb seminal lesicln Fostenor view cl tbe bladder and 
seminal ^ esicles, «howiBg multiple stones in both glands. (Chns elJer ) 

ejaculator> ducts with stagnation of the seminal fluid and metabolic 
disturbances have been suggested as etiological factors in their forma 
tion We have seen one case of bilateral multiple calcuh of the seminal 
vesicles, which was discov ered at autopsv 

Calctficabom Calcification of the seminal vesicles is also verv un 
common This subject has been discussed under Calafication of the 
Vas Deferens, Ampulla and Seminal Ve<ide (p 5321 
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3. Diseases of the Ejaculatory Duct 
The ejaculatory ducts, because of their intimate relation to the poste- 
rior urethra, verumontanum, prostate, and seminal vesicles, aU of which 
are very prone to infection, are constantly exposed to bacterial invasion 
Inflammatory edema, or the later infiltrative changes in the connective 
tissue produce obstruction of the ducts, giving rise to sterility, functional 
impotence, and various other sexual neuroses In chronic posterior 
urethral infections, both gonorrheal and non-specific, infiltrative and 
granulomatous changes in the verumontanum are likely to result in con- 
striction of the terminal portions of the ejaculatorj' ducts Unless the 
ducts are kept open, stasis will take place in the genital tract above, and 
the way prepared for extension of the infection by surface continuity. 

Because of their similar structure, the pathological changes in the 
ejaculatory duct are akin to those in the vesicle, and have already been 
described in connection with diseases of the vesicle 

4. Diseases of the Seminal Vesicle, Vos Deferens, and 
Ejactdatory Duel tn Children 

Diseases of the seminal vesicle, vas deferens, and ejaculatory duct in 
children are very' rare. In sarcoma of the prostate in children the seminal 
vesicles become secondarily Involved early. Tuberculous vesiculitis is 
sometimes seen, usually as part of a urogenital tuberculosis Any other 
type of vesiculitis is usually a sequel to a urethral infection 
When diseased seminal vesicles are encountered in children, they are 
treated m the same manner as in adults. 
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CHAPTER XV 


OPERATIVE AND NON-OPERATIVE TREATMENT OF THE 
VAS DEFERENS, SEMINAL VESICLE, AND 
EJACULATORV DUCT 

A Opebativt Treatment 
1 Operalive Trealment of ihe Vas Deferens 
Aneslhesta 

Local anesthesia — usuall\ infiltration of no>ocame, 1 per cent — is 
satisfactorj for operations upon the \asa deferentia as a rule 
Preoperatue Preparation 

Freoperative preparation consists of the usual prelimmar} purgation 
and enema 

Preparation of the Shn 

The operaU\e site to be prepared includes both the scrotum and the 
lower body all over the inguinal canal of the affected side This area 
IS carefully sha%’ed and scrubbed with green soap and warm water It is 
sterilized by spra>mg with tincture of zephiran, 1 1,000, tincture of 
merthiolate, 1 1,000, or other preferred antiseptic solution 
Position of Patient on Operating Table 

The patient is placed on the operating table in the dorsal position 
Vasotomy 

Indications ^ asotomi enjoj ed a considerable ^ ogue a decade or «o 
ago m the treatment of chronic infections of the ^ asa deferentia seminal 
VKides, and epididjines Its waning populantj has been due to the 
fact that stnctare of tie \as was found to hate faUovred the operatron 
in the majont> of cases It is still ad\ocated howeier b> some sur 
geons, both for therapeutic puixxises and for the injection of % esiculo 
graphic solutions 

We much prefer the opposite method of approach — that is, b> retro- 
grade catheterization of the ejaculato^ ducts through a urethroscope 
(p 563) This method allows unlimited treatment of the ^asa and \e«i 
536 
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cles by injections into the ejaculatory ducts, or repeated \ esiculographies, 
without loss of patency 

Technic of Vasotomy Under local anesthesia the \as deferens is 
isolated and closed by an inasion 2 cm long made through the skin 
and the envelops of the spermatic cord, and its canal opened b> a small 
longitudinal incision Through this, a blunt hj'podermic needle maj be 
introduced — usually for the purpose of injecting therapeutic substances 
or for the introduction of an opaque medium preliminary to vesicu- 
lography 

A suture ha^ ing three functions— to guide the needle dunng the dail> 
injections, to keep the lumen of the vas patent, and to close the fistula 
when the treatment is completed — should be passed through the lumen 
of the canal at each cut surface and out through the wall of the vas 1 cm 
distant from the cut end One end of the suture is then pushed through 
the skin and the two ends are loosely tied on the outside To close the 
fistula, one has only to tighten this suture until the cut surfaces of the \ as 
are approximated 

The vas and vesicle can usually accommodate from 4 to 6 cc of a 
non irntant liquid such as nvanol dextrose None of the solution 
escapes through the ejaculatory duct until the \as and xesicle are filled 
because this exit is closed a sphincter This muscle yields to oxer 
flowng of the seminal duct, the solution passing into the prostatic 
urethra and thence usually backward into the bladder but occasionally 
forward into the anterior urethra, escapingat the meatus An unlimited 
quantity of solution may thus be used to irrigate the vas, \esicle, ejacu 
latory duct, prostatic urethra, and utricle, and this irngation may be 
repeated at the discretion of the operator 

The first injection of the \esicle should not exceed 30 minims, if much 
more is used, there may be spermatic colic due to contractions of the 
\esicle, or even urinary retention ^\'hen the inflammation begins to 
subside, the amount of irrigation fluid may be guardedly increased 

Vasedomy 

Indications Bilateral xasectomy is an almost routine preliminary to 
prostatectomy, as a preventive of epididvTniUs 

Technic Under local anesthesia, a 3 cm incision is made in the 
upper part of the scrotum and carried down through the mterven 
ing tissues until the cord is exposed The vas is identified and iso- 
lated from the other structures of the cord for a distance of about 3 cm 
The denuded portion of the xas is ligated with catgut at either end, the 
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Ugatures are tied tightly, and the intervening section is excised, the cut 
ends being cauterized with carbolic acid, 95 per cent and alcohol, 70 per 
cent. 
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Fic 111 VasecCoay (1) A inosioii is mode in the upper part of the scrotum, 
exposing the vas deferens (2) Hie \as is freed from the surrounding structures, the iso- 
lated portion Lgated with catgut at each end (3), and the intersening segment removed (4) 
(5) Find skin closure 

The wound is dosed in layers, the subcutaneous tissue being approxi- 
mated wath plain catgut and the sUn with silk, dermal, or silkworm gut 
Ordmary dr)' dressings allow the wound to heal promptly 
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Aiiaslomosis of the Vos Deferens 

Indications. Anastomosis of the vas deferens is necessarj' when it 
has been acddentaUy severed during operation or by other traumatic 
injury 

Technic. The severed ends of the vas deferens are isolated for about 
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\o be cut 
(obliquely 



!!/ 

placing calgul 
into vas to 
maintain 
patency 


cuV ends A 

otva5 J V(m?D,du5cKlWZ 


Fjo 112 Anastomosis of the vas drferen^/oUowwg accjdenfal severance (1, 2) The 
severed ends of the vas are isolated for about 3 cm from each cut end, and cut obliquely 
(3) A piece of catgut is placed into the sMioassuwjtJfBtencj (4) The t-asis then sutured 
together With 4 or 5 siher wire sutures, wlucli are ptised through thependeferential tissue 
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3 cm from each cut end A catgut suture, studded «ith an atraumatic 
needle, is passed into the lumen of the distal end of the \as, being intro 
duced through the v,all about 3 cm from the se\ered end, and brought 
out of the lumen at the cut end The needle is then threaded through 
the lumen of the proumal end and brought out through the uall of the 
\ as, about 3 cm from its end The catgut is pulled suf5cientl> to assure 
Its end being ell within the lumen of the \ as 

The \ as is then stitched together with 4 or 5 silver viire sutures, which 
are passed through the perideferential connective tissue, thus <ecunng 
union vnth the lumen continuous (as assured bv the catgut left within it) 
The wound is closed in la>ets, the catgut being brought out through 
the wound and fixed in such a manner that it cannot be pulled out of 
position Leaving the catgut in the lumen assures the patenc> of the v as 

2 OperaliTc Trealmtnl o/ Ihe Seminal Vesicle 
Anesthesia 

We prefer spinal or sacral anesthesia to general inhalation anesthesia 
except ui the case of children and non cooperative patients for whom 
general inhalation anesthesia is to be preferred 

Preoperattie Preparation 

The patient is given the usual prehminarv purgative and soapsuds 
enema, and prehminarv medication (Prehminan Medication, p 191) 
Preparation of the Shin 

The operative field mcludes the perineum and the scrotum This area 
is shaved and carefuUj scrubbed with green soap and warm water It is 
sterilized by spraying with tincture of zephiran, 1 1,000, tincture of 
merlhiolate, 1 1,000, or other preferred antiseptic 

Position of Patient on Operating Table 
The patient is placed on the operatmg table in the exaggerated hthot 
omy position 

Seminal Vesicuhtoiny 

Indications Inasion and drainage of the seminal v esicles is an opera 
tion which formerh was done verj frequentlv but now is done much less 
often Seminal vesiculotom) is, however, a ver> useful procedure when 
there is pjogenic infection of the vesicles which is not being properly 
dramed through the ejacuIator3 ducts 
Before performing a vesiculotomv the patient should be advnscd that 
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there is often a period of impotence (2 or 3 months) following this pro 
cedure, in fact, permanent impotence has been caused m some cases 
Usually the impotence can he relieved by the Lov-slej operation (p 350) 
Technic The vesicles are exposed m the manner described under 
Seminal Vesiculectomy 

An incision is then made m each of the distended vesicles and several 
incisions in the posterior surface of the prostate gland Small, soft 
rubber tubes are inserted into the vesicles for drainage The two sides 
of the levator am muscle are sutured with a single catgut suture, and 
the penneal w ound is closed by silkworm gut, the tw o rubber drams being 
brought out through the penneal wound and tied mth the suture mate 
nal Dry dressings are applied 

Cultures are always made of the released fluid 
The tubes are left in position until drainage ceases, and are then 
removed 

After-care It is often necessary to treat these patients with hot 
rectal douches, vesicular massage and other palliative measures as soon 
as the patient has recov ered from the vesiculotomv 

Seminal Vestculechmy 

Indications Seminal vesiculectomy is usually performed for tuber 
culosis, malignancy, certain cases of abscess, or marked inflammation 
with obliteration of the lumen of the vesicle 
As with vesiculotomy the patient should be warned of the possibibty 
of temporary or even permanent impotence folJouing this procedure 
Technic The technic employed by us is as follows The patient is 
placed on the table in the exaggerated lithotomy position A sound is 
introduced into the bladder, then removed, and a Lonsley prostatic 
tractor passed into the bladder This is opened, and the prostate and 
seminal vesicles are pulled up as far as possible 
An inverted V incision is made m the perineum and deepened into the 
rectal fossa on each side The central penneal tendon is eigiosed and 
incised posterior to the junction of the lateral penneal muscles The 
anterior tractor is placed behind the transverse penneal muscles, which 
are pulled upward A Kocher damp is fixed to the V shaped flap, which 
15 held in the hand, and the gloved finger is placed in the rectum (to 
avoid trauma to that structure) and protected with a towel 
The apex of the prostate is located, the recto-urethrahs muscle cut, 
and the levator am muscle dissected free from the posterior surface of 
the prostate and seminal v esides, which is recognized by its glistening 
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fa«aa of Denon\iIliers The linger is remo\ed from the rectum and 
the glove changed 

The rectum is separated from the postenor surface of the seminal 
vesicles and held out of the wa> viitha gauze covered piostenor retractor 
A transv erse incision is then made mto the three la> ered postenor por- 
tion of the reflection of the pentoneum covering the vesicles thus allow 
mg the finger of the operator to enter the envelop, which contamsthe 
vesicle® 

The «emmal vesicles are freed from the surrounding structures bj 
enucleation with instruments and the finger, and grasped with the 
Lowslev forceps It has been found advisable to deliver both vesicles 
before excising cither, as traction on the vesicle first isolated simplifies 
dissection of the other A bgature is placed aroimd the base of each 
vesicle and it is then excised the ends being cauterized with carbobc 
acid 9o per cent and alcohol, 70 per cent 
The cavities whence the seminal vesicles have been removed are 
dramed b> means of small, soft rubber tubes which are attached to the 
stump of each vesicle and brought out on either side of the skin inasioiL 
The two sides of the Icv'ator am muscle are sutured with a smgle stitch 
of plain catgut, the central tendon is reunited and the skin is closed by 
silk or dermal the two rubber drams bemg tied with the suture matenal 
Dr) packing is then applied. 

After care The attendan* shock to this type of operation is usuall> 
not great and patients require little postoperativ e care of a speaal nature 
Careful follow up is insisted upon m such cases 

Radical Removal oj the Seminal Tract for Tuberculosis 
This operation has already been described on page 510 

B Non operativx Treatment or the v as dzterens, 

Seminal vesicle, and Ejaculatory Duct 
Aloat cases of mflammation of the vas deferencs ampulla seminal 
vesicle and e;aculator> duct regxmd to non-qperative treatment and it 
rarelv becomes necessary to qierate exCTpt when abscess forms or when 
there is no response to a long period of urological treatment 
The non-operative measures most often emplojed m these cases are 
catheterization and injection of the ejaculatorj ducts, massage and 
stnppmg of the vesicles hot rectal douches diathermj, urethral dilata 
tion sulfonamide therapj, vacemes and bacteriophage and attention 
to personal hv giene and diet 
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Cathelerizaiion a)td Injection ej the Ejaculatory Ducts 

With, the perfecting of special instruments and improv ement m technic, 
catheterization of the ejaculatory ducts seems destined to supersede 
vasotomj and the once popular Tcsiculotom} m the treatment of seminal 
vesiculitis Retrograde catheterization of the ejaculatory ducts has been 
proved a practical, painless, and non traumatic procedure if properly 
done on the prepared patient Moreover, it can be repeated at %nll 
Its chief uses are (1) for lavage of the vesicle and the injection of anti 
septics, (2) for dilatation of the ejaculatory duct to secure more complete 
drainage, (3) for the injection of \esiculographic solutions, (4) for the 
obtammg of uncontaminated \esicular secretion for chemical and micro 
scopic study 

The procedure may be accomplished by employing an operating ure 
throscope, such as the Lowsley urethroscope (p 90) or the instrument 
more recently developed by Peterson at the Brad> Foundation, of the 
New York Hospital (p 94) , or any ordinar> urethroscope may be pressed 
into service m conjunction with special cathetenzmg devices There 
have been constructed several kinds of probes, fihforms, and bougies 
of metal and whalebone for the exploration and treatment of the ejacula 
tory ducts, seminal vesicles, and vasa deferentia The one devi«ed by 
Delzell, and McCarth>'s instrument for catheterization of the ejacula 
tory ducts, are useful examples 

The antiseptic substances used are the same solutions employed m the 
treatment of urethral infections and usuallv take the form of mstiUations, 
as only rarelj can one irrigate the ejaculatory ducts, seminal vesicles, 
and ampullae We have found a 5 per cent solution of mild silver albu 
minate to be the least irritating 

It IS useless to attempt catheterization of the ejaculatory ducts without 
previous urethral dilatation and observation endoscopy Orientation 
in the postenor urethra and on the verumontanum is none too easy when 
the features are distorted and mstrumentation productive of disconcerting 
bleedmg Localization of the ejaculatoiy ducts on a verumontanum 
that has been cleared of granulations is not difficult Should they 
escape obsenation, touching up the verumontanum ivith phenolglj cerine 
will render the smallest detail visible Ducts opening uithin a deep 
utricle, and therefore impossible (o cathetenze, are rarely seen Large 
and exposed ejaculatory duct orifices are most likely to have infected 
vesicles behind them 

For dilatation of the ejaculatory ducts, oUvary tip catheters are more 
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practical, while the whistle tip is preferable for injection The use of a 
wnre st j let maj be advisable, to pre\ent buckling of the catheter Cathe 
ters should be inserted carefuUj and passed slowlj, bi short degrees, 
to a depth of 3 to 5 cm Ordmanh, a No 4 F catheter will pass the 
entire length of the ejaculatoiA and seminal duct without difhcult\ 
Entrance of the catheter into the ampulla is a common occurrence 
Stricture, angulation, or compression of the duct maj make the passage 
of the catheter difficult or impossible In such cases a No 4r olivarv 
bougie can be tried, using the lightest possible touch Forced passage 
will onlj cause more scarring, with distortion and wall reduce the chances 
of future success It is cas\ to perforate the verumontanum and arrne 
in the bladder or in the depths of the prostate with but little pam to the 
patient On the other hand as man> as 9 or 10 consecutive careful 
catheterizations need not damage or distort the verumontanum to an) 
extent Gradual dilatation of edematous ejaculatory ducts through 6 
or more se«sions has made vcsiculographv possible in the most diffi 
cult cases 

Our clinical experience, controlled b\ repeated vesiculographies shows 
that the therapeutic factor in seminal catheterization is the mechanical 
dilatation of the ducts rather than the injection of antiseptic solutions 
Vesicles treated b} dilatation alone regained their normal contours just 
as well as tho<e that were injected 

Following successful catheterization, the patient should be instructed 
to procure elimination of the vesicular contents within 2 to 3 hours b) 
meansof intercourse, thus eliminating the danger of epidid>Tnitis follow mg 
catheterization of the ducts 

Catheterization mav be repeated everv 3 to 6 weeks until good drain 
age has been established In the mtenm the patient should be given 
vesicular and prostatic massages, which should alternate with intercourse 
at regular inten als 

Massage and Stripping of the Seminal Vesicles 

Massage and stnpping of the seminal vesides play a dominant r6)e 
m the treatment of these organs Although the terms "massage and 
"stnpping” are frequcntlv used as svnonvms, these two tj-pcs of digital 
manipulation are dissimilar m technic and indications 

Massage Massage of the «cminal vesicle is the application bj the 
finger tip of numerous short strokes, placed along the entire circum 
ference of the gland The strokes are made m an overlapping manner 
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to the center of the vesicle, nithout traversing it The upper edge of 
the vesicle is massaged flexion of the end phalanx of the finger, its 
tip exerting a slight downward pull The lower margin of the gland is 
massaged by a §upmating motion on the nght side and pronation on the 
left, an attempt being made at each stroke to mobilize the \esicular 
margin The massage should be gentle and prolonged, and continued 
around the vesicle 3 or 4 times It is usuall> given tivice a week upon 
a bladder containing at least 200 cc of riianol dextrose or acnfla 
vine, 1 5,000 

The maneuver is best earned out with the patient m the knee elbow 
position, or he may stand bent o\er a table or low backed chair, mlh 
his heels separated and toes turned slightly inward so as to insure a firm 
stand By using the middle finger instead of the index finger, 1 to 1 5 cm 
IS added to the reach The tactile sense and mobility of this finger can 
be developed ivith a little practice 

Bimanual massage may be resorted to m an attempt to reach the ter- 
minal pole of greatly enlarged lesicles, or when enlargement of the 
prostate has displaced the glands upward and laterally \s the finger 
ynthin the rectum moves laterally and upward, the other hand is placed 
upon the abdomen so that its fingers appose the rectal finger The y esicle 
can be recognized by the peculiar feeling it imparts to the apposing fingers 
as It slips back and forth betyxeen them Both hands have a part m the 
massage and compression of the vesicle which lies thus between them 
This procedure is more difficult of accomplishment than the single finger 
method, but its results are worthy of some pains in acquiring the skill 
necessary for its successful application 

Seminal vesicular massage is indicated m cases of partial obstruction 
of the ejaculatory ducts wnth impeded drainage and narrow adhesions 
Such massage promotes (1) a slow expression of the y esicular contents 
under low pressure, (2) local hy^peremia with increased secretory function 
and resorption, (3) normal penstalsis (4) contraction of the vesicular 
capsule, (5) the stretching and final removal of adhesions 

The amount of secretion expressed from both vesicles by massage or 
stripping can y ary from a few cubic centimeters to as much as 2 ounces 
The secretion may be recovered from the bladder contents, y oided imme 
diately after massage or stripping The bladder should be filled, before 
manipulation IS undertaken withnvanoldextroseoracnflavine,! 5,000, 
m which semmal secretion coagulates By repeatedly filling and empty 
mg the bladder after massage of the prostate, left vesicle, and nght vesicle 
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respectively, a comparative anal>sis of the amount and composition of 
the individual secretion of all three ^ands can be made The secretion 
may also be collected m stenle endoscz^ic tubes 

Stnppmg Strippmg of the seminal vesicle is accomplished by the flat 
surface of the end phalanx of the finger used Because of the larger 
area of contract, the force may be considerably greater than that applied 
in massage The strokes should be slow and uninterrupted and should 
cover the gland from the terminal pole to the ejaculatory duct Tour 
to SIX strokes to each vesicle once or tnice a week is the extent to which 
stnppmg can be safely applied 

Stnppmg of the v esicles effects a thorough dramage through w ide-open 
ejaculatory ducts onlj It is particularly useful in late stages of catar 
rhal vesiculitis, where the normal contractibility of the gland and its 
capsule are lost It is not effective m the solution of adhesions or the 
creation of hj’peremia Forced stnppmg m cases with partial or com 
plete obstruction of the ejaculatory ducts results in poor drainage 
deferential reflux intraglandular and subcapsular hemorrhage and rup 
ture of the vesicles (RolniA) A gentle stnppmg provides a more 
thorough dramage of the vesicle than either massage or ejaculation pro* 
vided that the ejaculatorj duct is fully open but if patenc> of the efferent 
duct is unpaired, a moderately forceful stnppmg can force the vesicular 
contents into the vtis deferens This explams the frequency of epi 
did>'mitis, when dramage is attempted before sufficient provision has 
been made for it (Peterson) 

Vas Puncture 

It must be kept m mmd that vasotomy and vas puncture are two 
distmct procedures Vasotom> mvolves not only isolation of the vas 
deferens but also a real openmg into its lumen, with the attendant dan 
gers of infection and stneture or possible smus formation \ as punc 
ture consists of a simple puncture of the slender tube with a fine needle 
which permits the injection of the desired medicament without m any 
waj compromismg the lumen of the vas It does not of course afford 
any dramage 

Methods oj Applying Heot the Treatment of the Seminal Vesicles 

Hot rectal imgations are helpful m alleviating pam and swellmg of 
the seminal vesicles These are given at a temperature of from 110 to 
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112®F , copious irngations being admuustered 2 or 3 tunes dail> The 
rectum is capable of enduring a high degree of heat apphed m this man 
ner, and results can frequently be obtained by the use of moist heat 
■nhich cannot be otherwise attained 

A simple but entirely satisfactory method of applymg heat consists m 
attaching a funnel to an ordinary rectal tube, pouring hot water into it, 
holding it a while, and then allowing it to empt> This is repeated for 
from 15 to 30 mmutes accordmg to the patient’s tolerance and need 
for It 

Several machines for the application of heat have been devised The 
one put forward by EUiott is a good example of the use of hot water m a 
rubber bag to accomplish this purpose 

Diathermy, by means of the short wave, has been found very useful 
m the treatment of inflammation of the vcsides, and is well worth a tnaf 
It IS usually applied twice a week for about 20 mmutes at a sittmg 

Vacctnes and Bacteriophage 

Occasionally, in the resistant cases vaccines may be of great thera 
peutic value These may be autogenous or mixed Vaccines undoubt- 
edly increase the resistance of the blood to the infecting bactena which 
have penetrated below the mucosa where they are not reached by irriga 
tions In obtammg the material for autogenous \*acanes the urethra 
IS thoroughl> irrigated and the sterilized urethroscope passed with the 
patient in a kneeling posture He is then required to bend over and the 
seminal vesicles are stripped The fluid will pass into the endoscopic 
tube, whence it may be removed under stenle precautions for culture and 
the preparation of the vaccine 

Bacteriophage is occasionally utihzed in this type of case, and some 
authors are enthusiastic regarding their results 

Chemotherapy 

It has been proved be> ond a doubt that the sulfonamide drugs, properly 
administered in combination with suitable urological measures, are ca 
pable of eradicating the microbic agents that are chiefly responsible for 
the v'anous types of mfections (gonococcal and non specific) in the semmal 
vesicles (p 1162) Other useful drugs are pyndium, which has a soothing 
effect on the mucous membrane of the genito urinary tract, and calaum 
or ammonium mandelate, alone or combined with methenamme 
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CHAPTER XVI 


EMBRYOIOGY, ANATOMY, ANOMAUES, AND PHYSIOLOGY 
OF THE FEMALE EXTERNAL GENITALU 

A Embryology of the Female External Genitalia 

Dtinng the first or 7 weeks of intrauterme life the dev'elopraent 
of the external genitalia proceeds similar!} in both sexes (Embryologj of 
the Penis, p 223) This is known as the "indifferent" period In the 
seventh week, when the embrjo is about 16 mm long, they begin to 
take the form of male or female 

Genital Tubercle Period Very earlj in embr> onic life there dev elops 
m the midline of the ventral body wall, between the primitive tail and 
the umbilical cord, the genital tubercle When the embryo is 8 mm long, 
the shallow urethral groove appears on the caudal slope of this eminence 
As growth proceeds, the genital tubercle is transformed into a compressed 
conical protuberance At about the 13 mm stage, the phallic portion 
of the urogenital sinus opens through to the exterior b> splitting of the 
urogenital membrane, and forms the slit like primitive urogenital opening 
Sex differences begin to be evident at 16 to 17 mm , when the male ma> 
be distinguished by the greater length of the urethral groove and the 
relations of the urethral folds to the labioscrotal swellings 
The Phallus Period ^Vhen the embryo is about 17 mm longCseventh 
week), the genital tubercle becomes elongated into a narrow conical 
structure, the precursor of the cltlorts in the female The margins of 
the urogenital opening called the urethral folds, form the labia minora 
The labia major a are formed bj the development of the labioscrotal 
stffi^iefcgs, s psir >jl manded lateral ndges at tke base o! the pbailus arid 
separated from It b} agtoove In embr>os 21 to 26 mm long,theapex 
of the phallus is clearlj marked off bv the coronary sulcus, which sepa 
rates the glans from the basal shaft 
The urogenital opening in the female is limited to the shaft of the 
phallus and does not extend to the tip, as m the male 

Definitive Penod The real differentiation between the male and 
female external genitalia occurs between the lengths of 38 and 45 mm 
S69 
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In the male embrjo the phallus now rapidl> enlarges and elongates to 
form the penis, but m the female it lags m de\eIopment and becomes the 
chtons This organ, although similar to the penis m shape and possessed 
of a glans and a prepuce, remains small, and the shorter urethral groove 
nev er extends upon the glans, as in the male 

In the female, the labioscrotal snellings gradually progress doima-ard 
and unite caudall} m front of the anus to form the poslenor commissure, 
laterallj thej persist as the right and left labta majora and above as the 
tjtons Tcnerts The labia minora are formed b> the urethral folds, vihich, 
m the female, enlarge and remam open, surrounding the urethrovaginal 
orifice 

Develppment of the Vagina The vagina arises from the utero- 
vaginal anlage, which is formed by fusion of the caudal portions of the 
muUenan ducts 

The muUenan ducts appear in an embrjo 5 to 6 mm long as evagma 
tions of the coelomic epithelium lateral to the aanial extremities of the 
mesonephric (wolffian) bodies The) foUon the course of the meso- 
nephric ducts, gron mg independent!) of them At first lateral m posr 
tion, the mullenan ducts cross the mesonephnc ducts and enter the 
genital cord median to them In the male, the ducts degenerate after 
reaching Muller’s tubercle In the female, they persist and gro\i, the 
caudal ends umtmg after reaching Muller’s tubercle (m embr)os of 
about 21 mm) to form the uterovagmal canal, from v\hich develop the 
vagina, cervix, and uterus The cranial ends remam separated and form 
the fallopian tubes 

The development of the vagina ma) be divided mto four stages (Koff, 
1932) First, there is the formation of the uterovagmal canal from fusion 
of the caudal longitudmal portions of the muUcrian ducts The mul 
lenan segment of the vagma develops from the fused mUllenan ducts 
when the embr)o is between 30 and 56 mm The vagmal epithelium 
becomes stratified at 38 mm length Secondly, the smovagmal bulbs 
of the urogenital smus develop when the embijo is about 63 mm long 
Thirdl), the uterovagmal canal becomes sobdified by stratification and 
fusion of the cells lining the cavit) and b) growth of lhe«e cells The 
primitive vagmal plate IS formed b) the fusing of the tno vaginal pnmor 
dia to form a smgle cord, which mcreases in size Lastl) , m fetuses of 
150 to 200 mm , the center of the cord becomes hoUovied out b) degen 
eration of’the central epithebal cells, nhich are discharged through the 
h)'men 
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Development of the Hymen Hie hymien is fonned at the area of 
evagmation of the urogenital smus to produce the sinovagmal bulbs, 
which persist as paired lips The connective tissue between the vagina 
and the urogenital sinus forms a plate and becomes the unpaired segment 
of the hymen The hymen, therefore, is derived from the urogenital 
smus 

B Anatomy of the Female External Genitalia 

The external genitalia of the female consist of the mons venens, labia 
majora, labia minora, clitoris, and the vestibule — the last containing the 
urethral orifice and the vaginal onfice, protected by the hjonen Col 
lectively, these structures, with the exception of the mons veneris, are 
known as the vxiha 

Mons Veneris The mons venens is a rounded prominence situated 
m front of and above the cleft of the vnilva, and is formed by union of 
the labia majora It consists of subcutaneous fat, and after puberty 
IS covered with hairs 

Labia Majora The labia majora are the rounded, longitudmal folds 
of skin and adipose tissue which form the lateral boundaries of the vulva 
They are homologous to the male scrotum The labia majora usually 
measure 8 or 9 cm m length and 3 or 4 cm in width Thej imite su 
periorly to form the mons venens and postenorly become the postenor 
commissure Thej are covered with hair after puberty, are nchly sup 
phed with sebaceous glands, and are sufficiently thick to contain nerve 
termmals and blood and lymph vessels, as well as the structure corre 
spondmg to the dartos m the male 

Labia Minora The labia minora are the lesser, inner lips of the vnilva. 
They are paired, short, thin, longitudmal folds of mucous membrane 
situated within the labia majora, each labium fusing with the inner sur- 
face of its corresponding labium majocum The labia minora converge 
antenorly, splitting into two thin folds which embrace the clitoris to 
form the/re««>» of the clitoris and cover the glans The> dimmish m 
size posteriorly and are connected by thefonrclielle Between the four- 
chette and the vaginal onfice is the fossa navicularis 

The Chtons The clitoris is the homologue of the male penis It 
averages 2 to 4 cm m length and 0 25 to 0 5 cm m diameter In struc- 
ture it is very similar to the male penis, bemg formed of cavernous and 
erectile bodies, but the corpus cavemosum is much smaller and does not 
convey the urethra, as m the male It has paired corpora cavernosa 
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and paired vestibular bulbs which are joined antenorlj to the glans 
The rounded tip of the cbtons, Lsown as the glans cUtortdts, is the homo- 
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FiG J13 CongeniUl abnormaLt\ m a 9>car-«M giH con'isUng of imperforate anus, 
urethra, and vagina operation to cure condiuon. (1) Showing the condition present- 
(2) Incision made to free loop of bosel and make new anal outlet (3) Sagittal section 
showing the conditions present (Loiv<1q a case ) 


logue of the glans penis It has no speaal sexual function but is the 
■^at of many ner\es making it bighlj <ensiti\e to stimulation. 
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frcnum which are formed by the labia minora Completely conceal all but 
the glans 




Fig 115 Operation for jroperforate anus nrethra and \4gma (1) Dividing lie apron 
of tissue cosenng tie unnaij meatus and the vapnal and rectal outlets (2) Condition 
present after dmsion of the apron of tissue (Lonley s case ) 

The Vestibule The \estibuJe is the unfused urethral groo\e of the 
sexually indifferent embr> o It is a triangular space haimg its apex at 
the chtons and it' base at the fourchette, and is enclosed bj the labia 
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Tio 116 Operation for imperforate anus urethra and vagina (1) Suturing the upper 
cut edge of apron of tissue and i^aciDga purse stnng suture ofs ivermre to close theabnor 
mal anal opMing (2) Cut edges ci aprna of tissue sutured Purse str ng suture tied 
closing the abnormal anal outlet Tao lines of reinforcing sutures were placed over the 
purse-stnng After Uus operatiou thci»tienthadanormalurethralopenmg vaginalonfice 
with cervix and a artificuil anus with a good sphincter When discharged/ from the 
hospital she had control of both lume and feces (Lowsley s case ) 
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The urethral orifice is situated about 2 5 cm below the ditons, being 
separated from it by a tnangular area of smooth mucous membrane 
Just inside the puckered urethral meatus are the orifices of Skene’s glands, 
which are generally regarded as the homologue of the male prostate 
The ^aglnal onfice is just beloiv the urethral meatus and is protected 
bj the hy men, a thin, \ ascular fold of mucous membrane attached around 
the vaginal mtroitus In >oung girls the hjunen is sometimes imper 
forate, and m other cases it is entirely absent Ordinarily, it has a 
small crescentic perforation m its center After being ruptured at 
coitus, its edges become irregular, and are called carunculae hymenales 
On either side of the \aginal onfice, situated beneath the superficial 
fascia, are the glands oj Bartholin (vuho\'aginal glands) Their ducts 
open on each side of the fossa naxnculans, just outside the hymen Their 
function IS to lubricate the vuHa to permit mtronussion of the penis 
On sexual stimulation they S“crete an oily, yellomsh secretion 

C A%omahes of the Female External Gevitaua 
Congenital anomalies of the female external genitalia are relatively 
common, and ma> be associated with malformations of other structures 
In a ver^ mteresting recent case of Lowsley’s in which the patient 
was a 9 5 ear-old girl, there was tvide separation of the pubes recti 
mu«c}es, and labia, nith bifid cbtons, and complete absence of the ure 
thral, vaginal, and anal onfices Just below the location for a normal 
urethral opening there nas a fistulous tract on each side, from which 
exuded unne and feces \ penneal incision v^tis made m the region 
where the anus should be, and earned down to the pielvic floor, reveabng 
excellent levator am muscles and disclosing a dimple surrounded b> a 
fairly good sphincter muscle This opening was enlarged, and an arti 
fiaal anus created bj bringing the rectum down through it and sutunng 
It so that It protruded outside Fne da>'S later this distal loop of the 
rectum was opened with the coagulating current and a large catheter 
inserted This artificial anus was imgated and dilated for 2 weeks 
An operation was then done for closure of the rectal entrance into the 
cloaca and dmsion of the vaginal septum An incision was made from 
one lateral fistulous opening to the other, allowing the cloaca to be 
opened wide Examination showed a cervix on its upper portion, and in 
the lower anterior midhne, at the skin margin, a fairly normal appearing 
urethral onfice A sound passed through this entered the bladder 



THE FEMALE EXTERN \L GENITALIA 577 

releasing unne The rectal opening was next to the skin margins m 
the midline, and was about 2 inch m diameter The rectal fistula was 
closed After this operation, the patient had a normal urethral opening, 
vaginal orifice with cervix, and an artificial anus with a good sphincter 
Although unable to tell when her bladder was distended, she was taught 
to empty it at regular intervals by pressure over the symph>sis ^Vhen 
discharged, she had control of both untie and feces (Figs 113 to 116) 

Anamaltes of the Chlorts 

The clitoris may be absent, h)rpertrophied, or atrophied These 
anomahes are associated usuall> with some endocrine disturbance 

Adherent chlorts results in irritation and the accumulation of secre- 
tions which may give rise to masturbation and associated nervous sjTOp- 
toms In such cases, severance of the adhesions is indicated 

Anomaites of the Vagtna 

Congenital alsence of the \agina is rare m living women, and, asso 
ciated with functioning mtemal genitalia, is almost unknown It there 
fore offers no clinical problems 

Congenital atresia of the vagina usually affects only the loner end 
It IS due to imperfect canalization in the fused mulJerian cords, resulting 
m obstruction at some point m the vagina If only a thm septum is 
present, it should be inased to let out the collected menstrual blood, 
and then partially or wholly exased If the obstruction is more exten 
sive, treatment requires plastic measures, depending on the conditions 
present Attempted restoration of the vagina should be undertaken 
only after careful rectoabdominal examination to establish the normalcy 
of the uterus 

Complete dupUcalton of Ike lagina and uterus, wuth each canal having 
separate walls, is very rare, and is due to failure of the mullenan ducts 
to fuse Usually, double, or septate, vagina consists m a longitudinal 
septum dividing the vagina into two canals, and is generally associated 
with similar malformations of the upper tract It is due to incomplete 
resorption of the fused mullenan ducts The septum may extend onh 
part way, or it may traverse the entire length of the vagina, givnng two 
openings at the vestibule It raaj cause se\ere complications during 
labor or interfere with coitus If the septum is causing disturbance it 
should be divided or, better still, excised 
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Imperforate Eymen 

The onl) anomaly of the hjinen of clinical importance is congenital 
atresia or imperforate hjTnen associated •with normallj functioning 
internal genitalia 

Etiology Two theories have been suggested to account for this 
anomal> (1) that the hymen is the remains of the septum betiveen the 
embrjonic vagma and the urogenital smus and that failure of the septum 
to break down results in imperforate hymen (2) that the hymen is of 
separate embryonic development and that imperforate hjTnen is due to 
excessive proliferation and coalescence of the area just behind the septum 
rather than to its failure to regress 
Symptoms Signs and Diagnosis As a rule it causes no disturbance 
until puberty Then menstrual blood collects back of the imperforate 
hyunen gradually increasing in amount until it distends the vagina 
uterus and even the fallopian tubes forminga fluctuating tumor There 
are periodic attacks of the usual disturbances accompany mg menstrua 
tion but menstruation fails to occur As the collection of blood increases 
the symptoms become more marked and the genera! health suffers 
Diagnosis is made on the history and physical examination The 
latter will reveal absence of the hymenal opening and the presence of a 
fluctuatmg mass occupy ing the position of the vagina or uterus or within 
the tubes according to the duration of the condition 
Treatment Treatment is dependent upon the findings Incision of 
the distended hymen is always necessary to permit of adequate drainage 
If the membrane is thick most of it should be excised If there is evi 
dence of a tubal tumor laparotomy wnll be necessary Elaborate aseptic 
precautions are necessary m every case to prevent infection due to the 
toxiaty of the retained menstrual blood 

13) pospadias 

Hypospadias m the female is uncommon and is in no sense similar to 
hypospadias m the male It is the term applied to the anomalous con 
dvVvow vw x.hvch the utethta opens on the antecioc wraU. of the vagina 
In some anunals 0 ^ female dog) the urethra always open at this 
point 

Etiology The malformation results from failure of the fused caudal 
ends of the muUenan ducts to assume their usual deep position thus 
leaving a gap where the urethrovaginal septum ordinanly develops 
Pathology The urethra and vagma may be malformed m a variety 
of ways as a result Both or either of these structures may bedmded 
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The vagina may open into the urethra, or the shortened urethra may 
open above an imperfectly developed vagma The urethra may be so 
short as to seem obliterated and the bladder open directly into the vagina 
Malformations of the clitons and labia majora sometunes accompany 
this condition 

Symptoms, Signs, and Diagnosis Incontinence is probably the most 
frequent complamt of patients suffering from this anomaly It may be 
complete or partial, depending on whether or not the sphmcter vesicae 
IS absent Sometimes there is obstruction to urination, due to the un 
usual location of the urethra Associated vaginal defects may make 
sexual mtercourse difficult or impossible 

The diagnosis is easily made by infection, with or ivithout mstru 
mentation Cystograms iviil reveal whether there is vesico ureteral back 
pressure m cases of long standmg obstruction to urination 

Prognosis The higher grades of deformity are difficult to relieve as 
are all anomalies requiring plastic operations We have obtained good 
results in some cases by the nbbon gut technic of Lowsley (p 1137) 
when mcontmence is the chief complaint 

Treatment The milder grades of hypospadias, with no unnary dis 
turbances, do not require treatment Sunple dilatation of the urethral 
meatus will sometunes relieve the obstructive cases The surgical treat 
ment of hypospadias in the female is discussed on page 603 

JBptspadtas 

Epispadias is partial or complete absence of the roof of the urethra 
It is very rare in both sexes, and occurs much less frequently in the fe 
male than m the male 

Etiology This is a developmental defect, and may be partial or com- 
plete It always accompanies exstrophy of the bladder, in which case 
the symphysis is lacking 

The mel/onaatifK! /nay Srem ciaSt to com 

plete exstrophy of the bladder (Fig 35) There may be a normal urethra 
opening above the cUtons, or there may be a cleft clitoris, wth more or 
less defiaency of the dorsal wall of the urethra — the urethra appeanng 
as a gutter above the clitons In the severer grades there may be com 
plete absence of the anterior urethral wall and the antenor half of the 
vesical sphmcter, or the splittmg and arrested development of the urethra 
may be accompanied by sphttmg of the symphj'sis pubis and exstrophy 
of the bladder 

Symptoms, Signs, and Diagnosis Di the milder cases, where there is 
neither incontinence nor sexual dysfunction, the condition ma> be 
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discovered only by acadent. If the clitons is cleft, there may occasion- 
ally be some sexual disturbance In the more severe grades, incontinence 
of urine will be complete or partial, dependmg on the degree of mal 
development of the sphincters 

The diagnosis is easily made by inspection, as the area is readily 
accessible to obser\’ation 

Prognosis. As mconlinence is the usual complaint, the prognosis is 
good when the treatment is operative in type Shght deformity, with- 
out incontinence, requires no treatment 
Treatment. Treatment is plastic surger>’ similar to that recom- 
mended for the relief of mcontinence, with variations according to the 
local conditions found 

Eermaphrodism and Pseudohertnaphrodtsnt 
These anomalies are discussed on page 381 

D Physiology of the Female External Genitalia 
The phj’siology of the female external genitalia is concerned with the 
sezuel act, and need not be described here 
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INJURIES AND DISEASES OF THE FEMALE EXTERNAL 
GENITALIA 

A Injuries of hie Femaue External Genitalia 

Causes of Vulrar and Vaginal lojunes Most injuries of the vulva 
and vagina are the result of external trauma, coitus, prolonged labor, 
or instrumental dehvery 

Labor, especially when instruments are used, is the most frequent and 
important cause of vulvar and vaginal injuries Hemorrhage is usually 
the chief symptom and may be veiy severe Fistulas, contractions and 
scars, or acquired stenosis or atresia of the vagina may result from the 
more severe uijunes to these structures The gra\est of these injuries 
and one with which surgeons have struggled for centuries, is vesicovagi 
nal fistula 

Injuries due to coitus range from the slight physiological rupture of 
the hymen to extensive tears mvolHng the labia vestibule, and vaginal 
wall These result usually from rape abnormal practices immaturity, 
or senile involution 

Treatment Sbght lacerations require no treatment, but extensive 
tears need suturing under rigid aseptic precautions The repair of such 
injuries falls within the scope of the g>Tiecologist and therefore vm!! not 
be discussed here 

B Diseases of the Female External Genitalia 
J AJfections of the Vulva 
Skin Diseases of the Vulia 

Certain of the skin diseases common to all integumentary regions 
may occur about the vulva Among the more common are pediculosis, 
scabies, psoriasis, eczema, impetigo contagiosa, epidermophyton in 
guinale, and herpes zoster Various forms of epidermomycoses and 
dermatomycosis due to deeper growmg fungi (actinomycosis) are also 
seen 

Treatment Treatment, m general, is the same as when these lesions 
581 
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occur ekewhere on the bod> , except that the delicacj of the vulvar skin 
must be considered These diseases are best studied in text books on 
dermatology 

Circulatory Dtslurbatices 

Edema Edema may occur as part of a general anasarca due to heart 
or kidnej disease, may be the result of local irntation from the rub- 
bmg of clothes or sanitary napkins, or may accompany mfection or 
mahgnancj 

Trealineni Treatment depiends on satisfactory treatment or removal 
of the cause 

Vancose Vems of the Vulva Varicosities are most common durmg 
pregnancy or m multiparae These may be unilateral or bilateral and 
take the form of convolutions of dilated veins m the vnlv’a, varymg in 
thickness from a few miUuneters to a centimeter or more and held to- 
gether loosely b) connective tissue Occasionally the swellmg may be of 
such size as to simulate a real tumor 

The milder cases are usuaU> symptomless, but m extensive vances 
there is an annoying dragging sensation, worse when the patient is up and 
about, and frequently assoaated with dermatitis Rupture of a vanx 
through direct v'lolence, cough or effort, or trauma dunng labor ma> cause 
senous hemorrhage 

Treatment In cases severe enough to cause disturbance, the enlarged 
veins are exposed and tied off above and below, the intervening section 
being excised The wound is closed with silk sutures 

Thrombophlebitis Thrombosis of the veins in the vulv’a is sometimes 
seen, and is usually due to mjuiy of a small vancosit> 

Treatment Rest in bed and hot compresses are usually all the treat 
ment required Evidences of swelling mav, however remam for some 
weeks 

Hydrocele 

Eydroede af Ike labium majorum may occur in the region of the mser 
tion of the round hgament m the upper part of the labium or it maj 
occur in the peritoneal sac, vshich is formed m the canal of Xuck, and 
persist as a swelling m the labium (congenital hydrocele), or small swellings 
may occur (sacttlar hydrocele) Other types are diffuse hydrocele, in 
which there is senous infiltration mto the connective tissue of the round 
hgament, and hydrocele multibus interna, which is a protrusion through an 
openmg m Gimbemat's hgament 

Treatment Operative treatment is accomplished by exposmg the sar 
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longitudinally, dissecting it free, and removing it — great care being taken 
to exclude hernia as a possibility The bleeding vessels are tied off and 
the ivound closed with silk sutures 

Injiammattons of the Vidia (Vtdnhs) 

The skin of the vuha is subject to the same inflammatoiy changes 
which may occur in the general body skm, but its structural pecuhanties 
and exposure to genital discharges make it more susceptible to injury and 
mfection The vuhal epidermis is often bathed by discharges coming 
from above (both normal and pathological), and, as a result, is usuallj 
moistened and softer than skm elsewhere 
Vulvitis may be acute or chronic, and is due to the invasion, by bac 
teria, parasites, or yeast forms, of vuhal tissues whose vitaht} as a 
rule has been lowered by chemical or nutritional disturbances, mechanical 
irntation, or other debilitating factors 
The vulva of an adult is relatively resistant to infection, except m the 
urethra and bartholmian ducts, unless the epithelium has been softened 
by discharges from the genital tract In childhood old age, the puer- 
penum, and in debilitated conditions the epidermis is more vulnerable 
Intertngo This is common form of acute vulvitis and occurs most 
often m infants, fat women, the diabetic, and the uncleanly It is due to 
maceration of the skin through excessive moisture Accumulation of 
smegma under the clitoris may also produce a localized acute vulvitis 
The symptoms are diffuse redness of the skin, soreness, burning, and 
itching 

Treatment Treatment consists of keepmg the parts dean, dry, and 
exposed to the air, the irritation usually subsiding under these measures 
in a short time 

Adhesions about the chtons should be separated and the parts carefully 
deansed Occasionally, arcumasion may be necessary 
Fbfficulitis Tofficufar vufvifis is usuaffy an extension oi' mtertngo, 
the hair follicles of the vulva becoming infected Small, red papules, 
later becommg pustules, are scattered over the surface of the vulva 
The symptoms are more severe and lasting than those of mtertngo 
Treatment Treatment consists of rest in bed, dipping the hair, deans 
mg the parts, and the application of an antiseptic such as metaphen 
Omtments should be avoided Hdiotherapy in moderate do«es is \ery 
useful in these cases 

Furunculosis of the Vulva runinculosis of the vulva is relatnely 
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common, particularly m those subject to boils elsewhere in the body 
The Siaphylococais aureus is the most frequent offending organism 
The boils are found m the folds of the labia majora or about the mons 
\enens 

Treatment Treatment consists of rest in bed and hot compresses 
until the infected area forms a definite abscess, and then free incision 
where the boil is pointing 

Erysipelas of the Vulva Erysipelas, once a common aftermath of 
childbirth and operations on the vulva and \agina, has become \er} 
rare since the introduction of asepsis WTien it does occur it is usually 
in association with puerperal sepsis, scarlet fever, or advanced carcinoma 

It starts with a severe chill and high fever, burning and itching in the 
VTilva, with swelling and redness Extension over the mons veneris and 
thigh is rapid 

Treatment Treatment is symptomatic, local applications being con 
fined to compresses to relieve the pain and limit the spread of the m 
flammation 

Puerperal Vulvitis Puerperal vulvius results from infection of 
lacerations and excoriations following childbirth Streptococci produce 
sloughy ulcerous lesions that may remam locahzed and become gan 
grenous or may set up a bactenemia Erysipelas may dev elop Milder 
infections generally result from staphylococci diphtheria bacilb, BactUus 
coll, etc 

Gangrenous Vulvitis Duruig the course of infectious diseases, par 
ticularlj scarlet fever, or in severe puerperal infections there may be 
extensive necrosis and sloughing of the vulva, commonly m association 
WTth thrombosis If the patient recovers, scarring and deformity result 
This condition is now V’ery rare 

Typhoid fever, smallpox, diphtheria, scarlet fever, dy’sentery and 
other infectious diseases may be accompamed by an associated vulvitis 
varying from a simple catarrhal mflammation to gangrene 

Treatment Treatment is that of the systemic infection with local 
applications to limit the spread of the disease and reheve the symptoms 
In dipfitheria, the treatment is antitoxin 

Mycotic Vulvitis Several lands of fungi may cause this lesion the 
best known being Otdium alheans, the organism which causes thrush 
The lesions consist of elevated white patches reaching up to 1 cm in 
diameter They are rare in children but quite common m diabetics and 
the aged The condition is difficult to cure The vuh ar infection may 
be accompanied by similar lesions elsewhere in the body 
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Ingumolabial Abscess Inguinolabial abscess is caused by extension 
through the inguinal canal from pelvic infection 
Treatment Treatment is inasion and drainage 
Gonorrhea of the Vulva Gonorrhea of the vnilva without an asso 
ciated vaginitis, may occur, particularly in young girls In such cases 
It IS usually the result of an innocent contamination The infection is 
present in the urethral meatus the bartholinian glands, and the vestibule, 
and IS evidenced by marked inhammation of the tissues and the presence 
of the usual profuse jellomsh discharge 

Treatment Treatment is discussed under Gonorrheal Urethritis 
(p 762) 

Ulceratixe Lesions of the Vtilva 

Tuberculosis of the Vulva Tuberculosis of the xnilva is very rare 
Primary tuberculosis of this region bas never been demonstrated Most 
infections appear to be descending from the uterus and fallopian tubes, 
though a hematogenous origin and coital infection cannot be excluded 
Tl^o forms are recognued—an ulcerative and a hvpertrophtc, the former 
being much the more common Hypertrophic lesions may be difficult 
to distinguish from elephantiasis or lupus 
Tuberculosis of the vulva is most common in young adults although 
It has been obser\ed in a child of 2l years and a woman of 75 years It 
may involve all the vulvar structures 
Treatment Treatment with the Alpine light, combinedwith the usual 
constitutional measures for tuberculosis, gives the best results in the 
ulcerative cases 

Syphilis of the Vulva The lesions of syphilis may appear on the 
vulva at any stage of the disease The tmttal chancre occurs as a button 
like infiltrated area, which may ulcerate It is commonly found on the 
inner surface of the labium majorum Other favorite sites are the vesti 
bule, fourchette, and labium imnorum Multiple primary lesions have 
been observed A,s the chancre is quite painless, it may escape detection 
which explains the entirely honest denial of manj women, presenting 
secondary manifestations, that they have ever had an initial chancre 
The inguinal glands on the affected side may become enlarged and 
hard Sptrochxla palltda can be demonstrated m the secretions 
from the surface of the chancre, as well as from the tissue, b> careful 
dark field examination 

Secondary lesions may occur as (I) condyloraata lata, broad papules 
sometimes covering the entire vulvar and penneo anal regions, or (2) 
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mucous patches upon the vestibular epithehum, particularly surrounding 
the vaginal orifice These manifestations on the vnilva are accompamed 
by the constitutional characteristics of this stage of sy-philis fev er, en 
largement of the lymph glands, and general skin eruption 
The condylomata lata are round or oblong ulcers which form flat 
plaques elevated slightly above the surface of the surrounding skin 
They vary from pm pomt size to about 2 cm in diameter, and are often 
confluent and wadespread Superficial ulceration ma\ occur, and a pro- 
fuse, highly infectious serous discharge containing the spirochete is 
secreted They are easily distmguished from the sharp-tipped, cluster 
mg condylomata acummata The mucous patches are smaller, shallow 
ulcers with graynsh bases, and resemble those found m the mouth 
Tertiary syphilis occurs as gummas which ulcerate and are very de 
structive These mvohe both the vulva and vagina There is usually 
some edema and hypertrophy, and the lesions may be difiicult to dis 
tmguish from caranoma tuberculosis elephantiasis, or esthiomene 
Spirochetes arc difficult to demonstrate 
Treatment Treatment is systemic and consists m the administration 
of arsemcals and mercury or bismuth 
Chancroid of the Vulva Chancroid is due to the actmties of the 
Ducrey streptobacUlus (see Diseases of the Penis, p 261), which is im 
planted during coitus — the disease appeanng withm a few days after 
exposure It is pecuUarly a disease of unclean people and is there 
fore hkely to be encountered only m the lowest dass of women It is 
much more common in Negroes than m whites It occurs, m the female, 
m the form of multiple ulcers about the vulva The ty^jical lesion begins 
as a small papule, which rapidly becomes pustular and then ruptures, 
leavmg a deep ulcer with a dirty yellow base and undermined edges 
Smears from the serum show the tyTiical bacillus of Ducrey Chancroid 
is a strictly local affection except for secondary mvohement of the m 
gumal glands, which takes the form of a painful swelling (bubo) that may 
break down and suppurate 

As chancroid is quite painful, it can thus be differentiated from syphili 
ticchancre,butthetwomay , andfrequently do, coexist, and no treatment 
of chanCTOid should ever be instituted until after repeated dark field 
exammations 

Treatment The treatment of diancroid m the female is essentially the 
same as m the male (Chancroid, p 264) 

Granuloma Inguinale Granuloma inguinale may affect the vulva 
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as well as the inguinal regions and buttocks The symptoms, signs, 
diagnosis, and treatment have already been described m the section 
on the male external gemtalia In the female, the labia raajora suffer 
most Once the external genitalia become mvolved, the entire vulvo 
penneal region is affected The labia swell enormously and become 
almost elephantine 

Treatment Treatment is the same as m the male (Granuloma In 
gumale, p 280) 

Condyloma Acumtnala 

Condylomata acuminata are clusters of soft, sharp tipped, wart like 
excrescences appearmg on the vulva, chiefly on the labia, but sometimes 
extendmg to the penneo anal region and thigh and mto the \'agma 
They are assoaated with imtating vaginal discharges and, although com 
monest as a sequel to gonorrhea, are not necessanij venereal, smce they 
may result from irritation of a non specific nature as well 
Treatment Treatment is excision with the high frequency loop 

Eypertrophtc Lesions oj the Vnha 

Chrome Hypertrophic Vulvitis Chronic hypertrophic vulvitis, first 
described by Huguier under the name of “esthiomene,” practically al 
ways follows or is accompamed by a chronic ulcerative process, usually 
syphilitic It ma> follow lymphogranuloma venereum A high per 
centage of cases are m Negroes The ulceration progresses slowly, re 
sultmg m wdespread destruction of tissue, with hypertroph>, scar 
formation, and distortion The condition must be differentiated from 
tropical elephantiasis tuberculosis, and syphilis 

Treatment Treatment consists of curettage or cauterization of the 
ulcers and exasion of nodular areas, followed by antiseptic dressmgs to 
prevent mfection and hasten healing, which is always slow Mercuro- 
efirome dressmgs are useful in these cases 
Elephantiasis True elephantiasis is a non contagious, chronic recur 
nng inflammation found chiefly m the external genitalia, the extremities, 
and the mammary glands and producing an hypertrophy of the skin 
and subcutaneous tissue It is a tropical and subtropical disease and is 
endemic m Malasia, Chma, India EgjTit, Arabia, and the tropics of 
Amenca It is due to lymphostasis produced b) the embrjo of the 
Tilana sangutnts homtms (Bancrofti), and js presumably transmitted by 
a certain spea^ of mosquito (Elqjhantiasis of the Scrotum, p 424) 
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EJepbantiasjs vuJvae affects the labia, ditons, or the entire mlva, the 
resulting tumors sometunes reaching great size The acute stage of the 
disease, which usuallj lasts for a week or two, begins with fever and 
inflammation of the l>*raphatic glands Edema and dilatation of the 
l>Tnph vessels are fairh constant, but the epidermal changes are variable 
Usuallj there are subsequent similar attacks each one leaving the parts 
more hj'pertrophied The skm maj be smooth, nodular, or warty 
Tuberculosis sj^hilis, and chronic hj'pertropbic vulvitis must be 
ruled out ■\U of these may produce lesions that, clinically, maj be 
difficult to differentiate from elephantiasis 
The prognosis as to curabilitj is unfavorable, although the disease 
seldom shortens hfe 

Trealmenl Excision of the affected part, if possible, is advisable in 
cases of marked hypertrophy In the acute sf age, local soothing apphca 
tions are useful 

Atropkte Lesions oj the Vul a 

Kraurosis Simple kraurosis of the vulva is a chronic atrophy affect 
tng the labia minora vestibule, clitons, and urethra Although most 
common after the menopause, the disease has alv> been observed m the 
young The etiology is obscure 

In early stages of the disease there is extreme sensitivity of the parts 
Later the soreness and itching disappear, the urethra usually becomes 
distorted, and dyspareunia occurs from contraction of the vaginal onfice 
and narrowing of the canal due to thickening of the subqiithelial tissues 
In advanced cases there may be almost complete disappearance of the 
labia minora and but slight traces of thechtons 

Treatment The condition can generally be controlled bv the use of 
estrm, either locallv , as an ointment or by injection 
Leukoplakia of the Vulva Leukoplakic vulvitis is a chrome atrophic, 
inflammatory condition characterized by the formation of white plaques 
of thickened, parchment like tissue on the labia majora or other part® 
of the vulva, with sclerosis of the «.urrounding tissue It results from 
prolonged imtation m this region Pronounced itching is an almost m 
variable symptom Less frequenllv there is bummg, especially on 
unnation, and dyspareunia 

Treatment Because the lesion favors the development of malignancy 
treatment is surgical excision Roentgen rays and radium are less 
satisfactory but are sometimes useful when surgery is contraindicated 
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Endocrine therapy and local applications for relief of the itching have 
been fpund of little value 

Vitihgo Vitiligo IS a depignientation of the skin of unknown origin, 
and 15 characterized by the development of circumscribed areas of whit 
ish patches with deeper pigmentation m the surrounding skin These 
areas may occur about the vulva, although the condition is uncommon 
The} do not cause symptoms and cannot be cured 

Pntrttus Vtiliae 

Pruritus vulvae, or chronic itching of the vulva, is of common occur 
rence The cause may be entirely of nervous origin, or associated with 
systemic disease such as jaundice, or the itching may accompany an} 
form of vulvitis, hemorrhoids worms, abnormal vaginal discharges, 
vermin, or any condition causing congestion of the parts Sclerosis 
affecting terminal nerve endings is also a cause 

The pruritus may extend all over the genital region, but the clitoris 
and labia are the areas most commoni} affected The skin takes on a 
grayish leathery appearance Exconations are usually present from the 
scratching Microscopically, changes m the nerve terminals can be made 
out The itching may be constant or parox} smal, is w orse at night, and 
may be so severe as to affect the health of the patient 

Treatment Treatment consists of local applications of anesthetic 
lotions and ointments, bromides by mouth, radiotherapy, partial vulvec 
tom} if the pruntus is limited to the area about the clitoris and labia 
minora and fads to respond to treatment, and general measures, such as 
sitz baths, regulation of diet, and elmunation of the causative factors 

An excellent ointment for the relief of this condition is nupercame 
ointment (I per cent) 

Benign Tumors of the VuLa 

Cysts of the Vulva Cysts are not infrequently found in this region 
The majority are small, simple retention cysts, but some reach consider- 
able dimensions, and muUilocular cysts are occasionally observed 
Sebaceous cysts and dermoids sometimes occur on the labia, and mucoid 
cysts may result from closure of the mucoid glands, particularly m the 
vestibule 

Retention cysts of the bartholinian glands are the most common cysts 
of the vulva They result from closure of the duct after inflammation — 
commonly, but not necessarily, gonorrheal These C}sts are often bi 
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lateral, and maj reach a considerable size Suppuration and abscess- 
formation may take place as an acute or chronic process The suppura 
tion maj extend into the surrounding tissues and in rare cases may result 
in permeal or rectal fistulas In the acute condition there is feier, local 
congestion, and pain, with painful urination Fluctuation can sometimes 
be detected 

Treatment Treatment, except m acute cases, is surgical excision 
Acute conditions are treated by hot apphcations until the inflammation 
IS localized, when the abscess should be inased and dramed Later the 
affected gland is remoxed 

Lipoma Lipomas of the vulva are infrequent, and usually occur m 
the labia majora or mens venens Thej may be sessile or pedunculated, 
and maj reach a considerable size — one tumor of 44 pounds having been 
reported (Lovelace) 

Treatment Treatment is surgical exasion, which is generallj quite 
easj with the smaller pedunculated tumors, but may present consider- 
able difficult) when the growth is a large one 
Fibroma Fibromyoma Adenomyoma An) of these tumors ma) de 
velop on the vnilva, but their occurrence is uncommon Fibromas and 
fibromjomas may reach great size 

Treatment Treatment is surgical excision 

Malignant Tumors of the Vuha 

Carcinoma Primary carcinoma of the vulva, while uncommon, 
occurs sufficient!) often to be of clinical importance It is exceedingly 
mahgnant, and is most common m women over 50 jears of age The 
sites of occurrence, in order of frequenc), are the labia majora or inter 
labial fold, the chtons, the labia minora, other parts of the voilva and, 
rarely, the glands and ducts of Bartholin 
Pruntus, kraurosis, and espeoally, leukoplakia in many instances 
appear to precede and to favor the development of cancer Caranomas 
occurring on the sites of other lesions such as a gumma an x raj bum 
or the base of a condyloma acuminata have also been desenbed 
Startmg as a wart like nodule, usuallj at the site of some previous 
irritation, the grow'th develops most commonly as an indurated ulcer, 
although cauliflower like growths are also seen Extensive infiltration 
of paraurethral and paravaginal tissue and earlj involvement of the 
ingumal lymph nodes are the rule The majontj of vulvar caranomas 
are of the squamous-cell tjqie Adenocannoma occurs sometunes in the 
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barthoUnian glands and other glandular structures about the external 
genitalia 

Metastatic carcinoma of the vulva is not uncommon, the primary 
tocus being in the uterus or ovary 

The chief early symptom is pruritus Pam, hemorrhage, and urinary 
symptoms due to urethral involvement are late manifestations 
The diagnosis is made upon microscopic examination of a biopsy 
speamen Other lesions that nia> cause confusion are tuberculosis, 
elephantiasis, syphilis, chancroid, granuloma inguinale, and condyloma 
I’rogfiosts The prognosis in carcinoma of the vulva is not encourag 
mg Recurrence after operation is common It has been estimated that 
cure IS possible in from 30 to 50 per cent of cases if radical removal of the 
primary growth and lymph nodes is done 

Treatment The treatment is radical surgical removal of the growth 
and the involved nodes The type of operation must depend on the 
extent and location of the tumor Inoperable cases are treated by 
radium and roentgen rays Radiation is also used for treatment of the 
inguinal nodes (Radiation of the Female External Genitalia, p 1739) 
Sarcoma Melanoma Sarcoma and melanoma of the snilva are \ery 
rare Their tendency to wdespread metastases gives them an almost 
hopeless outlook 

Diseases of the Vultao of Children 

Noma Vulvae Noma vulvae is a usually fatal gangrenous mlvitis 
occurring chiefly m young debilitated children, particular!} in those 
Imng m institutions Beginning as a localized furuncle on the labium, 
it rapidly develops into a widespread ulcerative process accompanied by 
marked constitutional symptoms 

Gonorrheal Vulvovagmitis Gonorrheal vulvovaginitis in children 
is relatively common, particularly among the dispensary group of 
patients Epidemics occur m institutions The contagion is spread by 
contact with contaminated toilet seats towels, sponges, and other ar 
tides Not infrequentl} children acquire the infection from sleeping 
wath mfected parents 

Female children are peculiarly sust^tible to gonorrhea The deUcate 
columnar epithelium of the child is much less resistant to the gonococcus 
than the squamous epithelium of the adult 
Symptoms and Diagnosis The mitial complaint is usually of itching 
and bummg about the genitals, a purulent, malodorous discharge, and 
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frequency of urination Examination will disclose the labia swollen, 
intensely red and glued together bj a stick\ exudate which ina> be 
thick and purulent or inerel> a thin water} discharge ^s a rule the 
urethra and cervix are al«o inxolved in the acute stage The cervix is 
swollen and hyperemic 

The gonococcus can be recovered from urethral and vaginal smears in 
the early stage 

Treatment Before the introduction of sulfanilamide and its derna 
ti\es the treatment of gonorrhea in female children presented a veiy 
senous medical problem because of the extreme delicacy of the structures 
involved and the difficult} of obtaining the cooperation of the }oung 
patients It was seldom cured short of months (and even years) of in 
tensive treatment 

Children appear to tolerate the sulfonamide drugs extrerael} well as 
compared with adults Sulfadiazine is preferred to the older sulfaml 
amide and sulfap}Tidme for the treatment of gonorrhea The dosage is 
50mgm per pound of body weight daily m divided doses Treatment is 
usuall} continued for from 5 to 10 days the patient being careful!} ob 
served for possible toxic reactions If necessar} a second course of 
similar dosage and duration may be given after a rest period of a week or 
10 da}S 

A method of treating gonorrheal vulvovaginitis in immature girls that 
has had considerable success is the administration of the female sex hor 
mone (theelin prog}'non amniolm) obtained from the urme of pregnant 
women This is available m aqueous solution or oil for intramuscular 
adramistration in capsules for oral use and m suppositories for \ agmal 
u«e The administration of the csfrous hormones to immature females 
results m a proliferation of the la}ers of the vaginal mucous membrane 
and the production of an almost adult t}-pc of mucosa ^\ ith adequate 
dosage of the estrogenic substance the surface epithelium becomes some 
what cornified and more r^istant to the rapidlv growing gonococci 
After several injections at regular intervrals the profuse purulent vaginal 
discharge common in these cases either disappears almost entirel} or 
changes to a milk} white leukorrhea which subsequently disappears 
There is also a marked decrease in the intracellular and extracellular 
gram negative diplococci and an increase in gram positive bacilli and 
other organisms and in epithelial cells 

\\e have obtained the best lesults b} the use of large doses (2 000 or 
more units daily) of ammotin injected intramuscularl} m conjunction 
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With external hygiene of the parts and sitz baths Good results have 
also been obtained with theehn in oil Occasionally the intramuscular 
injections are used m conjunction with the suppositories Usually the 
smears and cultures become negative in about 4 to 6 weeks The total 
number of injections and the total number of units of estrogenic sub 
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Fig 117 Gonorrheal >agnit»s m a 4 year-oM girl Show ng the appearance of the 
cenuc and vagina before and a/ler treatment vrilh iaintotui (Courtcsj of Dr Rose 
Andr6 VagmU s Clin c Ne \ otk llosp tal ) 


stance vary considerably wuth different patients It has been our ex 
penence that larger doses over a longer penod will produce more lasting 
cures and insure against recurrence Thus far we have found no evi 
dence of harmful results even in cases where large doses have been ad 
ministered over long periods 

The results of treatment are foUowred by external and internal ex 
aminatjon as wcl! as bactenologically and serologically The appear 
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ance of the mucous membrane and cervix is obserN cd through the \ agino 
scope and emears cultures and complement fixation carefully matched 
Patients are followed up for periods varjnng from 1 to 2 years 
If dunng the follow up penod the discharge returns or if a smear or 
culture becomes positue an additional course of injections is given 
\Mien there is a copious purulent discharge vaginal irngations may 
be added at the bcgmning of treatment and continued until the hor 
monal treatment becomes effectne Satisfactor> solutions for imgation 
are bone acid 2 per cent sodium bicarbonate 2 per cent, or potassium 
permanganate 1 o 000 or 1 10 000 In the smaller children irrigations 
are gi\en through a No 14 16 or 18 French catheter 
Boric acid ointment 2 per cent maj be applied to counteract irritation 
Fulguration of the diseased cervical and vaginal glands is occasionally 
ncce«sar> An excellent mstruraent for this purpose is the Butterfield 
urethroscope (Fig 3) which has proved of great value m locating the 
diseased glands 

2 A fecltom of the Vogtna 
Vagtmtis 

Vaginitis or inflammation of the vaginal canal is caused by bactena 
parasites or fungi It maj be acute subacute or chronic 
Etiology The xaginal mucosa is less resistant m >oung girls and old 
women than in the normal healthy adult in whom the vaginal epithe 
hum Is xer> resistant to infection On the other hand the penod of 
sexual actmtj exposes the vagina to increased dangers of infection and 
trauma and the V’anous forms of vaginitis are most apt to occur dunng 
this period 

The vaginal epithelium may be impaired through coitus instruments 
operations douche tips chemical imtants pessaries and other foreign 
bodies Infection may be earned from the anus especially in diarrhea 
or from the bladder in cystitis Imlating discharges from the cervix 
or pelvic organs above are conduavc to acute or chronic vaginitis 
Menstrual discharges by reducing the normal aadity of the vaginal 
jecretion fav or the growth of bactena Certain acute infectious diseases 
may be accompanied by involvement of the vagina and chronic diseases 
such as diabetes and the anemias may lower the resistance of the vaginal 
mucosa 

The causative agent is some microorganism parasite or fungus 
Gonorrheal vulvovaginal infections are common in children but m the 
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healthy adult the gonococcus will not primarily attack the vaginal 
mucosa A gonorrheal vaginitis may, however, develop secondarily from 
infection elsewhere Given favorable conditions any pathogenic or 
ganism may set up a vaginitis Various fungi, such as Oidnim albicans 
and certain momliae may cause severe vaginitis Trichomonas ^agt 
nahs frequently produces vaginitis, although this organism is found in 
many vaginal secretions examined, without producing symptoms 
The gonorrheal vnilvovaginitis of children is discussed elsewhere (p 
591) 

Pathology The following classifications of vaginitis are recognized 
catarrhal, granular, erosive, membranous necrotic, gangrenous exfolia- 
tive, ulcerative, adhesive and emphysematous The same cause may 
produce mild or severe t>’pes of inflammation, depending upon the VTru 
fence of the microorganisms the local conditions present, and the resist 
ance of the patient 

Signs Symptoms Diagnosis Acute vaginitis manifests itself by 
heat and pain pruritus, dyspareuma, and a leukorrheal discharge which 
varies according to the exatmg cause In the chronic cases the irritating 
discharge, pruritus and pam on coitus are usually the chief complaints 
Examination repeals a congested xagina! wall mth discharge The 
appearance of the laginal mucosa vanes considerably mth the degree 
and t)'pe of infection present In the granular form, hypertrophied 
papillae are sometimes felt In thrush characteristic white patches are 
present The vagimtis associated with Trichomonas vaginalis has a 
strawberry like appearance and is roost marked m the posterior fomix 
Senile vaginitis is usually accompanied by some erosion of the atrophic 
epithelium and in long standing cases the formces may be obliterated by 
adhesions Vegetations are sometimes seen, particularly in gonorrheal 
vaginitis 

Diagnosis is made by palpation inspection through the speculum, and 
by staining and cultures of the discharge or biopsy of suspected areas 
Prognosis Since most of the exatmg causes respond to appropriate 
treatment vaginitis is usually curable, providing the cause can be deter 
mined and removed Occasionally, as m inoperable cancer, cure is im 
possible and treatment is only paUiative In very severe cases, destruc 
tion of tissue may result in more or less scarnng and atresia 

Treatment Cleanliness is the first essential m both treatment and 
prevention Douches should consist of nann (neier hot) mild anti 
septic solutions administered through a sterile douche tip Treatment 
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of acute ^ aginitis con'^ists of rest in bed ab‘5olute cleanbness of the parts, 
simple diet and a\oidance of constipation b> the use of mild la'catives 
After cleansing the external genitaba the> ma> be painted with a mild 
antiseptic, such as tincture of metaphen Strong irntatmg antiseptics 
are contraindicated WTien the acute inflammation subsides, mild 
antiseptics maj be introduced into the vaginal canal, the choice of anti 
«eptic dependmg upon the t>*pe of bacterium found to be present The 
cause of the \’agimtis should alwa>s be sought as soon as the acute stage 
has subsided, and eradicated if possible Remo\al of the cause usually 
results in prompt healing of the \aginal mucosa, with restoration to nor 
ma! conditions except in \er> se\ere cases when scarring and atresia 
ma> follow healing 

The treatment of gonorrheal vuUoxaginilis in immature girls by the 
administration of theclin has already been discussed (p 592) It has 
been noted b> se\eral m\estigators that any \aginal infection— gonor 
rheal or non specific— is benefited b> the artificial matunng of the vagi 
nal mucosa thus produced 

A. method of treatment of Trichomo tas vaginalis infection that has 
had considerable success IS the following (1) Wash the cer\nxand \agina 
with tincture of green soap and dr> (2) swab the cer\nx \agina and 
^estlbule with pjroligneous acid, full strength (^) fill the vagina with 
powdered kaolin or talcum 

Tubfrculosis of the Vagina 

Tuberculosis of the -vagina is rare though more common than that 
of the v'ulva, and is usuaU> secondar\ to lesions of the uterus, cervix 
tubes, ov anes, bladder, or rectum Hematogenous infection is uncom 
mon The lesion is usuall> found near the cervix The most common 
form IS the t 3 'pical tuberculous ulcer, with serpiginous edges and base 
covered with caseous degeneration and granulations The miliary form 
IS rarer Vesicov aginal or rectov agtnal fistulas ma> develop The histo- 
logical picture IS similar to that of tuberculosis elsewhere 

The condition must he differentiated from caranoma and syphilis 
which usuallv is not difficult 

Treatment Applications of pjToligneous or lactic aad to the ulcers 
sometimes promotes, healing The application of the Alpine hght with 
the Lowslej Wang applicator is xerj helpful The general hygienic 
measures emplojed in combating tuberculous infection (p 1196) are 
most important If the vaginal mfection is secondary to tuberculosis 
of the Ovanes and tubes, their removal is indicated 
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Syphihs of the Vagina 

Syphilis of the vagina is wncomnion and has received scant considera 
tion in the literature Any stage of the disease may, honever, manifest 
itself in this location The primary chancre has been observed very 
infrequently, Schroeder and Kuhlmann (1921) finding onI> 47 cases in 
the literature Since the chancre is usually painless it may easi[> be 
overlooked, vshich may account for the ranty of its observation Sec 
ondary lesions — macules papules and condylomata lata — are more 
commonly seen Tertiary lesions are usually due to extensions from the 
vulva and generally result m fistulas and stenoses 

The diagnosis and treatment are the same as for syphilis elsewhere, 
and have already been described 

Chancroid of the Vagina 

Chancroid of the vagina is usuallv an extension of chancroidal mfec 
tion of the vulva, and is diagnosed and treated in a sjmdar manner 
As with chancroid of the vulva, the disease here may coexist mtb syphih 
tic chancre 


Lymphogranuloma Venereum 

The course of lymphogranuloma venereum m the female differs from 
that m the male (Lymphogranuloma Venereum, p 280) The primary 
lesion is usually on the posterior fornix or cervix and very rarely on the 
external genitals Being hidden it is overlooked Lymphatic drainage 
from these parts causes involvement of the deep pielvic lymphatics In 
only a very small proportion of females is the adenopathy localized m the 
inguinal or ingumo cruro iliac group of nodes where it is readily ob 
servable In the majority of cases localization is m the intrapelvic nodes 
and connective tissue I^te sequelae, such as stricture of the rectum 
and the condition variously descnbed as chronic elephantiasis or esthio 
mene of the vulva or chrome hypertrophic or ulcerative vmlvitis^ 
are usually the first intimation of infection with this disease in the fe 
male As a rule, this type of rectal stricture is located high up in both 
men and women A high rectal stricture in a woman should always 
suggest the possibility of a previous lymphogranuloma venereum m 
fection, demanding the application of the Frei test 

Condyloma Acuminala 

Condylomata acuminata are usually found on the vulva, but may ex 
tend into the vagina They are not infrequent in pregnancy The 
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sondition results from irritating discharges, usually but not necessarily 
gonorrheal, and is more common m persons of unclean habits 
Trealmeiil Treatment is exasion with the high frequency loop 

Vaginismus 

Vaginismus is a pamful spasmodic contraction and hj’peresthesia of 
the vagina, pre^entl^g the introduction of anything mto the canal It 
may be due to a variety of cau*^ a scnsitne, unruptured b>Tnen or 
sensiti\e carunculae hjTTienales vuKar or anal fissures urethral caruncle, 
or prolapse Sometimes no apparent irritative cause can be found 
Treatment Treatment consists of removal of the local source of ir 
ntation, which usually necessitates operative intervention As this 
condition is commonly found m young nervous women, general measures 
to build up the health are advisable 

Acquired Sleuosts and Atresia of the Vagina 

\cqmred stenoses and atresias of the vagina are the result of injuries 
01 inflammations occurring m postnatal life Injunes ma> occur during 
labor, or from the use of caustics or too hot douches or may be due to 
radium burns Infection is a frequent cause 

Treatment Treatment is usual]> surgical In some cases the septum 
may be cut and the vagma dilated In others plastic surgery varying 
with the condition present, is necessary These procedures fall properly 
within the scope of the gynecologist 

Benign Tumors oj the Vagina 

Vaginal Cysts Vaginal cysts are of fairly frequent occurrence They 
may be congemtal, but are more frequently the result of inflammatory 
changes or trauma They are usually di'^overed by accident unless 
they are of unusual size or interfere with coitus The cysts are com 
monly unilocular and of small size but cy'sts reaching the dimensions 
of a cocoanut have been reported Multdocular and dermoid cy sts are 
lery rare Crops oi cysts, scallered over the \aginai mucosa and 
resulting from inflammatory changes, have been described 
Small cysts cause few or no symptoms Larger ones obstruct the 
vagina and may produce a leukorrheal discharge 

Treatment As complete surgical exasion as possible is indicated m 
those cases produang symiptoms 

Mucous Polyps Mucous polyps are occasionafly seen in the vagma, 
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usually on the postenor wall They must be differentiated from malig- 
nant growths 

Treatment Treatment is exasion with the cautery knife 
Fibroma* Fibromyoma: Adenomyoma* Lipoma Fibroma, fibromy 
oma, and adenomyoma are uncommon, the majonty of these tumors 
being fibrorayomas akin to those found in the uterus They may occur 
in any part of the vaginal canal, although the most common site is the 
anterior wall They may be either sessile or polypoid and are usually 
well encapsulated Ulceration frequently occurs, in which event the 
condition may he mistaken for mahgnancy 
Lipomas are very rare and have been described in the literature m 
only a few instances 

Small tumors are usually symptomless The larger ones give a sensa- 
tion of weight and may interfere with coitus and cause unnary disturb- 
ances by pressure Leukorrhea may be present 

Treatment Treatment is complete surgical removal, if possible, great 
care being taken to avoid injury to adjacent structures 

Malignant Tumors of ike Vagina 

^Malignant tumors found m the vagina are carcinoma, sarcoma, chon- 
onepithelioma, and hypernephroma— the last metastatic 
Carcinoma Caranoma of the vagina is infrequent Primary 
growths are very rare, the condilion usually being an ettension of con 
tiguous lesions m the cervix or metastasis from the uterus, ovaries, 
bladder, or other organs The most common location of primary car 
anoraa of the vagina is in the postenor fomix, whence the process extends 
upward rapidly, producing early involvement of the cervix and sometimes 
of the rectum or bladder, m whidi case it may be impossible to determine 
the original location of the growth According to Ewing, the initial 
lesion appears as a wart like growth, a superfiaal nodule, or a diffuse 
infiltration Later on, the chief types are (1) a circumscribed, granular, 
u/cerafed area with indurated edges, (2) a diffuse caranomatous in 
filtration, which extends rapidly and converts the vagina mto a ngid 
tube obstructed by projecting nodules 

The diagnosis is based on histological examination of a biopsy spea- 
men 

Treatment Treatment is unsatisfactory Complete surgical ex 
cision IS indicated, if possible, followed by treatment with roentgen rays 
or radium Inoperable cases are treated wath radium or x ray therapy 
fRadiation of the Female External Genitalia d 1739) 
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Sarcoma Chononepithehoma Sarcoma of the %agua is also un 
common and is found most frequently in childhood or occasionally at 
birth Sarcomas occurring m adults usually originate in the lower part 
of the \agina although thc> may occur in anj portion of the canal 
■Metastatic vaginal sarcomas from uterme primary growths ha\e been 
reported Melanosarcomas are extremely rare Sarcoma of the vagina 
must be differentiated from <doughing benign tumors cysts and car 
anoma As with sarcoma elsewhere the prognosis is poor "Metastases 
usually appear late but rapid recurrence after local removnl is the rule 

A few cases of pnmarj chononepithehoma of the vaginal wall histo 
logicallj similar to chorionepithelioma of the uterus ha\c been reported 
Usuallj howeier the \aginal growth is secondary to utenne mvohe 
ment The condition is rare 

Treatment Treatment is the same as for carcinoma Radium and 
deep X ray are particularly useful m the treatment of chononepithehoma 
in the female as in the male 

3 Afcetians of tfe H\men 

Acquired atresia of the h>’men due to inflammatory changes is a 
common condition Rigid hymen is aUo common and may cau^e 
\'aginismus d>sparcunia or c\cn pre\ention of coitus Surgical inter 
\ention— incision or pos«ibI> exosion is usuall> neccssarj 

Elastic hymen ma> permit coitus and e\en labor \nthout rupture 

Unusual vascularity of the hj-men may cause se\cre hemorrhage when 
It is ruptured 

C)i/J of the hjinen are uncommon usually congemtal and of vaned 
derivation Thej are most often found on the outer edge Treatment 
is excision 

Inflammation of the hjmen frequentl> occurs as this structure ma> 
partake in an> tJTie of inflammation ongmating in the vniha or vagina 
It maj also be affected pnmarilj 

Benign and malignant tun ors of the hjnnen may occur but have been 
reported in but few instances 
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CHAPTER XVin 


OPERATIVE TREATMENT OF THE FEMALE EXTERNAL 
GENITALIA 

Preopcralnt Preparation 

The usual precautions as to purgation, light diet, and forcing of fluids 
are carefully observed Sedati\es should be given the night before op- 
eration, to insure a good night’s sleep, and again one hour before opera 
tion 


Anesthesia 

The anesthesia preferred by us for operations upon the female external 
genitalia is «pinal anesthesia 


Ctrcumctston 

Indications Circuma<ion is sometunes nece«sary when the clitoris 
IS hooded, thus interfcnng vnth sexual feeling and efSciency, or causing 
retention of «ecretions and desquamated epithelium and the formation 
of <niegma, such as is seen m the male under similar conditions 

Techmc A dorsal mcision is made, sufSciently long to expose the 
glans of the chtoris The hood is then separated from the glans to the 
corona and the excess tissue erased The cut edges are sutured bleed 
mg points having been clamped and ligaled, and the wound dres'^cd wnth 
sterile vaseline gauze 

CUtondectomy 

Indications Excision of the clitoris is mdicated in the presence of 
malignant growths, cj-sts, benign growths, elephantiasis, and other 
rare conditions 

Techmc The sl.in is mased across the dorsum of the clitoris and the 
incision earned around the ba«e of the o^an The clitons is then ex 
ased, bleeding points tied off, and the wound cIo«ed in lavers 

In carcinoma a more radical procedure is nece«'ar) 

(XP 
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TREATMENT OF FEMAi:E EXTERNAL GENITAUA 
ExUrpaiton of Barlholtn’s Glands 
Indications Removal of Bartholin's glands is recommended m cases 
of cystic degeneration or chronic inflammatory disease 
Incision and drainage of acute fluctuating abscesses is sometimes neces 
sary as a preliminary to complete removal 
Technic An incision is made through the skin between the labium 
minorum and the labimn majonim The incision should be wide enough 
to include all of the structure, the duct being removed last to prevent 
spilling of the contained pus Bleeding vessels are carefully hgated and 
the wound closed with drainage 

Vffhealomy 

Indications The circumstances under which vulvectomy or partial 
vulvectomy may be necessary have been mentioned m the preceding 
pages 

Technic Excision of the vulva is accomplished by making incisions 
outside the vulva and withm it The vulva is then removed, bleeding 
vessels ligated, and the skin edges approximated 
In parUal vnl eclomy the extent of the incision and removal is deter 
mined by the conditions present 

Operalne TrealmeutoJ Hypospadias vt the Female 
The milder grades of hypospadias with no disturbance of urination, 
do not require treatment In cases of obstruction, relief maj some 
times be obtained by simple dilatation of the urethral meatus Incision 
is occasionally necessaiy and m some cases an internal urethrotomy may 
be indicated 

Incontinence is treated by pbcation of the urethra with ribbon gut, as 
described by Lowsley (p 1140) by muscle trangilants, or, m extreme 
cases, such as those in which the bladder opens into the vagina, by im 
plantation of the ureters into the bowd 

Operalne Treatment of Eptspadtas in the Female 
In epispadias with incontinence the constant leakage of urine may 
sometimes be relieved fay plication of the urethra with ribbon gut (p 
1140) In other cases removal of the roof of the urethra and a wedge 
shaped section of the bladder neck, and reconstruction of the urethra ov er 
a No 10 French catheter, with suprapubic count**rdramage will effect 





605 


teeatment or temaix external genitalia 
Postoperahve Care 

mmediate Postoperative Care It is very important to P^t *= 
lent from cold, dehydration, and pam The patient sho e p 

I 




the female (1) The «re 

Fig 119 OperaUon for is closed nith a drainage tu^ 

hrr.ssutured«ghtlyoserasmal^t^^ (3) Final closure show 

eft m position and a Penrose drain dwm » « ^ 

,ng the bladder drainage tube and a silser prooe 

. j 1 hid TMth artifiaal heat m th“ form of hot water 
well covered and supplied ^ spinal anesthe- 

bags or a careinlly adjusted electric pad If she has na 
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sia, her head must be kept lowered for about 8 hours Fluids must be 
administered by mouth, rectum, or \em, as indicated. Pam is prev ented 
by one of the barbiturates or moiphmc den% atives 

Pulse temperature, and blood pressure are carefull> followed and 
charted Blood counts are made, if indicated The patient is gi\eu a 
suitable diet as soon as recovery from the anesthesia permits The 
bowels should be encouraged to mo^e on the third day 

Dressings are changed frequently and drains remo\ed when their 
purpose has been served 

Postoperative Complications Bleedmg and thrombosis are the real 
enemies of the surgeon and next in order is abdominal distention These, 
however, are infrequent compbcations in operations upon the female 
external genitaha 
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EMBRYOLOGY, ANATOMY, ANOMALIES, AND PHYSIOLOGY 
OF THE MALE URETHRA 

A Embryology of toe Male Urethra 

Development of the Urogenttal Smus In young embryos the hind- 
gut and the allantois unite in a common cloaca, the ventral wall of which 
IS formed m part by the cloacal membrane In an embrj o 5 3 mm long 
the primitive cloaca divides into two parts the dorsal rectum and the 
ventral urogenital stmts This division is completed during the seventh 
week, when the xirorgctal septum extends to and fuses with the cloacal 
membrane, separating the latter into the anal membrane and the uro 
genital membrane Subsequently (between 13 and 18 mm ) both of these 
membranes break through, thereby forming the anal and urogenital 
openings 

When the embryo is between 7 and 11 mm long, the urogemtal sinus, 
by a process of elongation and constriction, divides into two portions 

(1) a dorsal ustco-urethral anlage, which is continuous with the allantois, 

(2) the ventral segment, the pars phalltca oj the urogemtal sinus, which 
IS connected with the vesico urethral anlage by a narrow neck, thenars 
pelvtna of the urogenital sinus, and is floored by the urogenital membrane 
From the first division, which enlarges and receives the mesonephric 
ducts, IS formed the urinary bladder and a portion of the urethra The 
phallic segment extends into the genital tubercle of both sexes, developing 
into the cavernous urethra m the male but merging with the vestibule 
m the female 

Development of the Penile Urethra The development of the penile 
urethra has already been touched upon m connection with the embryol 
ogy of the penis (p 223) To resume briefly The genital tubercle 
appears in an embryo of 8 mm as a rounded eminence occupying the 
nudline of the ventral hod> wall between the umbiUcal cord and the tad 
By the end of the seventh week (17 to 20 mm ) it has elongated into a 
cylindrical phallus bearing at its tip the rounded glans, w hich is separated 
from the shaft by a groove, the coronary sulcus The urogenital sinus, 
as we have seen, extends out into the phallus on its anal slope 
«07 
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In the embr>o 26 mm long the urogemtal sinus ettends from Muller s 
tuberde to tie tip of the phallus The pars pelvina undergoes acti\e 
growth at its base and forms part of the prostatic urethra The more 
pa««ne pars phalhca remains hdlotr in its pronmal portion but in tie 
glans becomes a solid urethral jjate MTien the embr>o is between 13 
and IS mm long tie hollon portion of the urogenital stnus opens through 
to the extenor bj splittmg of the urogenital membrane to form the 
trough like prtmttt e urogattlal opening the sightly ele^-ated margins 
of which are known as the urethral folds 

Closure of Urethral Gro<re With the subsequent great elongation of 
the male phallus the open portion of the urogemtal smus is also length 
ened and forms the greater part of the penile urethra Durmg this proc 
ess of elongation, and starting when the embr>o is about 68 mm long 
the edges of the urethral groo\'e progressive!) fuse from the basal end 
therebj transforming the open urogemtal «mus into the tubular urethra 
The fusion of these folds forms the penuto pcnild^raphe B> the four 
teenth week the urethra has dosed as far as the glans (Fehx disagrees 
with tie foregoing explanation of the manner m which the pnmiti\e 
urethral onhee is earned up to the corooar) sulcus and contends that 
the openmg is carried distal!) b) basal gro\\th rather than b) fusion of 
the urethral folds ) 

The process nhich results in the closure of the genital groo\e is a 
me«oblastic activit) spreading along the penis affecting especially the 
lips of the urethral groove and being a direct extension of the process 
which results m tie formation and union of the lateral fold of the ento 
dermal cloaca (Spicer) The two small projections upon the caudal 
boundary of that transverse sht which represents the opening of the 
common cloaca meet at the midline b\ a process of gradual incurving 
and following this the lips of the pnmitive urogemtal opening imme 
diatel) in front are drawn together and united From this point for 
ward to the base of the glans a Mmilar activitv prev aib the lips of the 
urethral groove elongate thicken converge and ultimatel) unite in the 
xoidline to form the floor of the cavernous urethra The activity spreads 
rapidl) along the penis until the groove is converted into one continuous 
lube hned bv epithelium from the bladder to the base of the glan» 

Drelopment of Crclhra Milhtntfe Glans Final!) at lOa mm the 
solid urethral plate of the glans splits forms a trough to the tip of the 
glans which m turn clones into a tube from behind fonvard The 
urethra is therebv continued to its pennanent opening at the tip of the 
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glans During this process, the pnimtivc urogenital opening is completely 
closed 

Corpora Cavernosa and Corpus Spongiosum The corpora cavernosa 
arise as paired mesenchymal columns ivithin the penile shaft The 
unpaired corpus spongiosum urethrae results from the adherence of 
similar mesench>Tnal masses, one in the glans and the other in the bodj 
of the shaft 

Development of the Verumontanum The verumontanum begins to 
develop, from iluller’s tubercle, about the fourteenth i%eeh of fetal life, 
at which time it is indicated only by this rounded elevation on the mid 
ventral floor of the urogenital sinus, the presence of which is due to the 
upnard growth of the ejaculatory ducts At about the same penod, 
there is also found here a closed sac like cavity, the future proslatic 
ulrtde, or sinus paailaris 

Formation of the Tubules Watson’s investigations show that be 
tueen the fourteenth and twenty fifth weeks of fetal life three sets of 
glandular tubules form The first group, « hich appear at the periphery 
of the verumontanum at about the fourteenth week, have their origin 
in the invaginations of the mucous covenng, and communicate with the 
posterior urethra Two weeks later a second group of tubules has ap 
peared These anse m the suburethral portion of the middle lobe of 
the prostate and he just below the outer stratum of the tubules pre 
viously formed, communicating with the urethra at about the middle 
third of the verumontanum The pushing upward of these tubules 
toward the collicular prominence is due, partly at least to the upward 
slanting course of the ejaculatory ducts At about the twentj fifth 
v\eek a third group of tubules having their origin in the utricle appear 
They are found largely in (he anterior portion of the utricle, their start 
mg point being an invagination of the wall of the prostatic urethra 

These three sets of tubules can be plainly identified bj the thirtj 
first w eek At this penod the prostatic utricle will be found to commum 
cate with the prostatic urethra by an opening at the summit of the 
verumontanum A well developed stroma similar to that of the pros 
tate is now discernible between the tubules enclosing and supporting 
all the glandular elements of the colliculus seminahs 

Thus, at birth the first group of tubules originating m the mucous 
membrane, are found in the upper third near the internal sphincter of 
the bladder, lying parallel to the urethral floor, with their blind ends 
pointing backward toward the bladder and all opening through the sides 
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or top of the venimontanum into the prostatic urethra The second 
group, arising in the prostatic region, occupy the middle third of the 
organ, their blind ends well xvithin the deeper tissue but lying in an 
upward and outward direction so that their orifices open along the sides 
of the verumontanum or, occasionally, m front of those of the utncle 
or ejaculatory ducts The third group, arising from the periphery, 
are found at birth practically parallel to the urethral floor, their blind 
ends toward the internal \esical sphincter and their terminations in an 
orifice communicating with the cavity of the prostatic utncle 

B Anatomy or the Male Urethra 

The urethra in the male is a membranous canal extending from the 
neck of the bladder to the tip of the glans penis, where it terminates m 
the urethral meatus It serves for the passage of both unne and semmal 
fluid 

It IS subdivided into three portions the prostatic, the membranous, 
and the spongy The prostatic and membranous portions constitute the 
poskrtor urethra and the spong> portion the antenor urethra The 
posterior and anterior portions are separated by the external or mem 
branous, sphincter 

The Prostatic Urethra Beginning at its mtenor orifice the urethra 
lies at first in the prostate, which is fixed at the base b> the \csical Ia>er 
of the pelvic fascia, forming the superior lajer of the triangular ligament 
To this ligament the urethra is mtimatel> connected passing through 
it about one inch behind the sj’mphj'sis pubis Thus the prostatic 
urethra is that section of the canal between the vesical onfice and the 
deep laj er of the triangular ligament It is the widest and most dilat 
able part of the urethra It passes from the base to the apex of the 
prostate lying a little back of the median line, and averages about 3 cm 
in length Its course is at first almost vertical, but lower dowm it makes 
a forward turn and emerges from the prostate just m front of the apex 

The verumontanum, or urethral crest, projects from the postenor 
wall, giving the lumen a crescentic shape in cross section, but if the 
lasthrs} raxaJ is secS^cmed Sistso juo IroDT, the veriimnotanuiD otB A^qpear 
as a ndge extending the entire length of the prostatic urethra The 
orifices of the ejaculatory ducts and utncle surround a sLght tumefac 
tion near the middle of this ndge Below this point, the verumontanum 
becomes a distinctly visible crest, above, it broadens out to receive the 
ducts of the middle prostatic lobe In the furrows to the right and left 
are the mmute onfices of the numerous prostatic ducts 
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The Verumonlanum and Stnus Pociilarts The verumontanum is a 
small, rounded, oval, elliptical, or comcal elevation of the urethral mu 
cosa, produced by the entering ejaculatory ducts and the sinus poculans, 
or utricle Its normally pale pink color is in sharp contrast to the 
darker surrounding mucosa making it readily observable through the 
urethroscope It is separated from the prostate by a group of subureth 
ral racemose glands arising from the floor of the prostatic urethra 

Though the dimensions of the verumontanum vary widely in different 
parts most commonly the upper end rises abruptly from the urethral 
floor, its greatest height and width being at the point where the ejacula 
tory ducts and utncie open into the urethra, which is usually about 0 3 
cm below its upper end Forward from this point the verumontanum 
gradually becomes smaller, its fibers being distributed among those of 
the urethral floor At its lower end it spreads out until it is no longer 
distinguishable, being merged into bands of tissue, some of which may 
attach themselves to the lateral walls of the urethra 

On the anterior surface of the verumontanum (occasionally on the 
supenor surface) is observable a round crescentic, or sht hke opening 
about 05 cm in length This is the onficc of the stnus f ocularis (ulrtcle, 
uterus inascultnus) an encapsulated glandular organ located in the 
middle of the terumontanum and paralleling the course of the urethral 
floor Like its female counterpart the uterus it is dented from the 
fused loner ends of Mullers ducts 

The structure and function of the smus poculans have been carefully 
studied by Rytina Its acini which vary considerably in number size, 
and shape, open by smaller and larger duels into a common duct which 
in turn opens on the anterior surface of the verumontanum An inter 
glandular stroma, arising in and forming part of the sinus wall serves to 
separate the glandular aani These glands often vary considerably, 
being at times simple and racemose and again exhibiting a distinct intra 
acinous proliferation The wall or base of the acini is composed of a 
flattened layer of connective tissue cells upon which are apposed the cell' 
of the aani themselves These may be simple columnar or simple 
cuboidal — more often the latter Occasionally they are so closely 
packed as to appear squamous in tj^ie Their nuclei are small roundish 
and usually stain well The protoplasm is clear and also takes the eosm 
stain readily Sometimes corpora amylacea are found in the glandular 
lumma though usually they are empty The common duct ordinarily 
pursues an oblique course through the smus poculans and is Imed fay the 
same type of epithelium as the aani 'Ihe entire sinus is enclosed in 
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a very firm capsule composed of fibrous tissue mixed with smooth muscle 
fibers, this is continuous with the dieath carrying the ejaculatory ducts, 
which open on the surface of the \erumontanum to the nght and left 
of the utricular onfice 

McCarthy and his co workers found the sinus poculans toa\erage 
about 6 mm in length Upon its floor and in its distal extremity 
prostatic tubules open, and withm these, as well as m those opening mto 
the sinus pocularia and in the lumen of the sinus itself, they found cor 
pora amylacea No definite layer of muscle tissue was made out as 
surrounding the utricle but wavy strands of elastic tissue were seen m 
dose approximation to it 

The Membranous Urethra On its emergence from the prostate gland, 
the urethra passes downward and slightly forward between the super 
fiaal and deep layers of the triangular ligament This portion of the 
canal is known as the membranous urethra It extends from the apex 
of the prostate to the upper surface of the bulb of the corpus spongiosum 
and averages onU 1 5 cm in length Its lumen is much narrower than 
that of the prostatic portion Ulth the exception of the meatus it is 
the most firmly fixed and least dilatable part of the canal This is be 
cause It IS surrounded by the compressor urethrae musde which hes 
between the two layers of the triangular ligament at this point The 
walls of the membranous urethra are composed of non striated muscle 
fibers contmuous with the musde fibers of the prostate 

Close behind this section of the urethra lie Conper s glands although 
their ducts open upon the floor of the fossa bulbi m the spongy urethra 

The Spongy Urethra After the urethra has passed through the super 
ficial layer of the triangular ligament it enters the bulb of the coipus 
spongiosum, and throughout the remainder of its extent is m^ested by 
this structure, hence the term spongy urethra applied to this portion of 
the canal which extends from the triangular ligament to the external 
meatus In its proximal (fixed) portion it indines forward and slightly 
upward, but the distal penile portion, being freely mo%able follows the 
curve of the dependent penis 

The "pongy urethra is composed of three parts the fossa bulbt the 
penile or pendulous portion, and the fossa nauculans m the glans \t 
a point about 2 cm from the postenor extremity of the bulb, where the 
urethral canal enters the corpus spongiosum the layer of erectile tissue 
IS much thinner on the anterior than on the postenor surface but as it 
progresses the urethra lies more nearly in the center of the spongy tissue 
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On entenng the bulb the lumen of the urethra dilates somewhat, but as 
it nears the body of the corpus ^longiosum it narrows again and maintains 
a uniform caliber until it reaches the j^ans penis, where it undergoes 
another dilatation, the fossa naviculans, thereafter diminishing to the 
sht like external meatus at the extremity of the glans 
The roof of the spongy urethra contams the openings of numerous 
small indentations of the mucous membrane These blind pockets are 
called lacunae urelhraUs One, lacuna magna, is of quite large size 
and opens on the roof of the fossa naviculans about 2 cm beyond the 
meatus 

Scattered o\er the surface of the spongy urethra, particularly on the 
nails and roof, are numerous small ducts of the submucous glands of 
Liltri These ducts are obliquely directed toward the meatus and open 
directly on the surface or mto the lacunae Each gland consists of a 
duct with a varying number of aani They secrete a clear mucus 
These tiny glands, as well as the lacunae, are of great importance in 
urethral infections since organisms gaming their depths are relatively 
inaccessible to surface treatment and frequently form foci of reinfection 
On the floor of the bulbous portion, just m front of the tnangular 
ligament, are the orifices of the ducts of Cowper’s glands 
The External Meatus The external meatus is a vertical sht, about 
S mm in diameter, at the apet of the glans penis It is the narrowest 
and least dilatable part of the entire canal, hence, an instrument which 
will pass the external meatus will pass through a normal urethra 
Structure of the Urethra The urethra is bned throughout by smooth 
glistening rather pliable mucosa plentifully supplied with glands The 
submucosa is unusually nch m blood vessels In the prostatic and 
membranous portions, involuntary muscle is found, but this disappears 
after the spongy portion begins so that no part of it is visible after the 
bulbous urethra has been passed Abo\e the submucosa are two layers 
of muscle fibers an inner longitudinal layer and an outer circular layer 
showing especial de\e]opment at the internal urethral orifice The 
trigonal muscle runs down into the urethra, thus participating in the 
physiological processes concerned in the emptying of the bladder 
In the upper part of the prostatic urethra at the bladder neck the 
epithelium of the mucosa resembles that of the bladder, being transi 
tional in character In the fossa naviculans it is stratified squamous, 
like that of the glans penis Elsewhere the epithelial lining is of a 
stratified columnar type 
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The structure of the urethral muo^ is of great importance to the 
urologist because the numerous glands are convement breeding places 
for infectious organisms — the gonococcus in particular This glandular 
structure seems to be peculiar to man Studies m coraparativ e histolog) 
indicate that few of the higher mammals such as the elephant, camel, 
lion, and monkey, possess anything corresponding to the glands of Littre 
(for example) m the human (Hirsch) In lovser types, such as the rat 
or guinea pig urethral glands are fairly well de\’eIoped, and this is 
generally the case m mammals that do not possess prostates This has 
led to the behef that urethral glands serve a fertilizing function in these 
lower orders of mammaba The urethral mucosa of most mammals 
has been found to consist of squamous epitbehum, though less often 
transition and stratified columnar cpithchum has been found as well 
Only monkeys show simple columnar cell structure These researches 
m the comparative histology of the urethra offer an explanation of whj so 
few mammals can be used in the m\'estigation of the activities of the 
gonococcus Squamous epithelium m the human is known to be particu 
larly resistant to the invasion of the gonococcus, and the urethras of 
most of the higher types of mammab are protected by the squamous 
structure of their mucosal batngs 

The Urethral Muscles Two sets of muscles are concerned lo the 
functions of the urethra (1) the expubors — the bulboca ernostis muscU 
or the acctleralor urtnae (p 227) and the longitudinal and circular fibers 
surrounding the urethra outside the mucous membrane, (2) the sphinc 
ters— the external sphincter (sphincter urethrae) and the complex muscu 
lar arrangement at the vesical orifice called the internal “sphincter ’ 
These are better desenbed in connection with the musculature of the 
bladder (pp 950 and 968) 

Length and Caliber of the Male Urethra Surgically at least the 
length of the urethra is a matter of considerable interest and one upon 
vhich there is rather a wide divergence of opmion The average length 
m the adult is usually given as 20 cm (8 mches), of this 5 cm is the 
postenor urethra and 15 cm the antenor urethra The prostatic por 
tion averages 3 cm in length, the membranous portion, 1 5 to 2 cm , 
and the spongy portion, 15 to 15 5 cm 

It would appear from our investigations that, as the male grow s older, 
there is a gradual increase m the distance from the vesical onfice to the 
upper margin of the verumontanum Up to the fifth >ear this measure 
ment averages 0 55 cm Dunng the second decade, the length of this 
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portion of the posterior urethra increases to 1 2 cm , and from then on 
there is a slow, gradual increase in its length until, in old age, the average 
measurement from the upper surface of the verumontanum to the in 
ternal urethral meatus is 1 85 cm 

Lymphatics of the Male Urethra The lymphatics of the spongy 
urethra join with those of the ^ans to follow the dorsal vein to the 
symphjsis, where they form a plexus containing some intercalated nodes 
From this plexus vessels pass m various directions to terminate m the 
deep inguinal and external iliac nodes The lymphatics of the penile 
urethra also communicate, along the dorsal vein of the penis, with the 
prostatic plexus and the external iliac nodes 
Because of the difficulty experienced by anatomical investigators m 
injecting the lymph vessels of the posterior urethra (prostatic and mem 
branous portions), comparatively little was known concerning their 
exact distribution until recently The investigations of Parker (1935-36) 
have added considerably to our knowledge of the lymphatic system of 
the posterior urethra m the male and the entire urethra m the female, 
both of which have a similar arrangement In an examination of speci 
mens from 30 male infants it was found that the lymph channels of the 
posterior urethra course backward along the mam pelvic arteries, most 
frequently to nodes located along the pubic branches of the obturator 
artenes, to nodes of the mtemal middle, and external chains of the 
external iliac groups to hypogastric nodes, and, occasionally, to lateral 
sacral nodes, to ischiatic nodes of the gluteal region, and to superior 
hemorrhoidal nodes Variations m the branching and distribution of 
the pelvic artenal system determine to a large extent the courses taken 
by the lymphatics from the postenor urethra and the positions of their 
regional nodes 

C Anoiialies of the Male Urethra 
A number of congenital malformations involving the male urethra 
have already been discussed in the section devoted to the male external 
genitalia hypospadias (p 234), epispadias (p 237), and hermaphrodism 
and pseudohermapfarodism (p 381) 

Congentlal Absence of ihe Urethra 

Congenital absence of the urethra is an exceedingly rare anomaly, 
and IS usually associated with absent or rudimentary penis (p 230) 

A few instances of absence of the urethra with a normally dev eloped penis 
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ha\e, ho%\e\er, been reported The assoaated conditions are apt to be 
incompatible with life, but should there be an outlet for the urine through 
the urachus or rectum, or should earlj surgical correction be possible the 
child maj reach manhood 

Kaufmann (1886) collected from the literature 7 cases of what he 
regarded as true absence of the urethra, and 3 cases reported b> Depaul 
v.herein the urethra had formed during fetal life but had de\eloped 
abnormall>, so that it was reduced to a solid cord These references 
we ha\e been unable to venf> Lepoutre (1909) reported a ca«e of 
complete absence of both penis and urethra in a child whodied at birth 
There was no anus and the rectum opened into the bladder neither 
unne nor feces having any outlet The urachus \\as represented bj a 
hard fibrous cord with no suggestion of a lumen Nowhere \sas there 
the slightest evidence of even a rudimentaiy urethra This author cites 
the case of Aievoli (1907) as an instance of partial absence of the urethra 
The patient v\as 5 jears old when examined The pienis was cntirel) 
absent unne being expelled from an opening at the ba«c of the scrotum 
therefore the prostatic urethra was presumed to be intact 

Con^emial Imperforalton oj the Urethra 
Imperforation of the Urinary Meatus Imperforation of the unnar> 
meatus is the most common form of urethral atresia— the canal itself 
being normal Opening of the outlet in the glans is a sunple matter 
which can be done immediately the anomaly is discovered 
Imperforation of the Urethral Canal Congenital imperforation of the 
urethra itself, of greater or less extent, has been reported Unless the 
urine finds outlet by the urachus or rectum such occlusions are incom 
patible with life 

In a ca«e of partial congenital obliteration of the urethra reported b> 
Lepoutre in 1929 the fetus was so greatl> distended that the obstetrician 
was obliged to puncture the abdomen after cessation of the fetal heart 
beat, m order to effect deliverj Autopsv showed the enormous dilata 
tion of the trunk to be due to complete obliteration of the spong} urethra 
although the corpus spongiosum and corpora cavernosa were entireh 
normal Most remarkable was the fact that the extreme dilatation was 
confined to the bladder and ureters, the kidnej'S being practically normal 
and showing no dilatation of their natural cavities 
M^negaux and Boidot (1934) reported a case of congenital obliteration 
of the entire penile portion of the urethra the urinar> meatus being 
represented by a star shaped scar This infant was relieved bv the 
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formation of “an hypospadiac meatus” at the base of the scrotum, which 
the surgeons deemed sufficient until such time as he should be old enough 
to decide whether or not to undergo plastic correction of his anomalous 
condition These French Authors give an extensive literary review of 
imperforation of the meatus and obliteration of all or portions of the 
urethra, drawing freely upon the 1925 Pans thesis of Nicolaesco, and the 
reader is referred to these two papers for a more complete discussion 
of this interesting topic 

Congentlal Stenosis of the Urethra 

Congenital Stenosis of the Urethral Canal Congenital constriction 
or narrowing of the urethra is not uncommon, and can occur anywhere 
along its course Stenoses are however, most likely to be located at the 
bulboraembranous junction or in the posterior termination of the fossa 
naviculans Congenital vahes fairly frequent causes of obstruction in 
the posterior urethra are discussed separately 

Congenital Stenosis of the Urinary Meatus Congenital narrowing 
of the meatus (pm hole meatus) is a quite common anomaly, especially 
m the male It may be discovered at birth but more often weeks or 
even months pass before the anomaly is recognized Straining and 
screaming during unnation, or in marked cases distention of the Wad 
der due to retained urine are the symptoms that usually direct attention 
to the meatus Overflow incontinence is soon established but during 
the diaper period this may not be observed In older children there is 
often a history of dribbling, and examination may disclose an excoriation 
of the meatal Ups which is prevented from healing by the constant 
passing over it of small quantities of unne Such an ulcer may produce 
hematuria, and the retention and penile imtation if not promptly re 
heved, may cause the early setting up of masturbatory habits 

\ history of bed wetting may indicate a number of different urinary 
tract affections, but in considering them the examiner should first make 
certain that the meatus is adequate The bps of a normal meatus may 
partially adhere, so that it will appear much smaller than is actually the 
case To make certain, compress the meatus between the finger and 
thumb in an antero posterior duection — that is, m the direction of the 
line of the onfice This wiU always show the true size of the meatus 
If micturition can be observed, the size and direction of the stream wnll 
provide confirmatory evidence 

Treatment Early meatotomy is the treatment for all cases of meatal 
stenosis. 



618 


CLINICAL nROLOGY 


CongemUil Valves the Posterior Urethra 
Congenital \alvcs of the postenor urethra until fairl> recently re 
garded as an excessively rare condition are now knowTi to be the cause 
of many of the unnarj disturbances of infants and bojs, the etiolog> of 



Fig 120 Case of congenital vahe of Ihc postenor urethra found at autopsy by Lowsley 
while on the staff of Bellevue Hospital (New \ork) The bladder has been opened and 
separated showing the diaphragm 1 fce valve entirely closing the postenor urethra except 
for a small sht to the left of Hie midl ne This hu caused an extreme grade of hydro- 
ureter and hydronephrosis 

which had long been sought in vain They are, therefore of considerable 
chnical importance By induang back pressure these obstructions 
produce serious progressive changes in the upper urinary tract which if 
untreated, frequentlj result in early death WTiile the majont> of these 
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valves 

Fig 121 Congenital valves of tbe posienor uretlira s m lar >n type to that sbo vo ta the 
preceding illustration but not completely dosing the urethra (1 to 6) Urelhroscopic 
vievis of the vesical onficc and prostaUc uretlwa using the Lowsley urethroscope 4 5 
and 6 showing the strands of tissue extending laterally below the verumontanum (7 8) 
Reconstruct ons shoving the bladder and prostatic urethra with tbe valves below the 
verumontanum 
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anomalies are now recogniaed early in bfe, a good proportion still escapes 
detection As many of them are not completel) obstructive, they may 
go unobserved until the occurrence of some unnary tract disturbance, 
usualij an infection, induces complications which do not take place in 
an entirely normal urethra 

Incidence Valve like folds in the postenor urethras of infants and 
young children were first recognized by Langenbeck m 1802 The first 
complete study of the anomaly was made by V Tolmatschew in 1870 
All of the cases ated by him were discovered at autopsy In 1913, 
Young recorded the cjstoscopic diagnosis and first operative cure of 
congemtal valves of the postenor urethra Since then numerous cases 
have been reported, most of whidi have been diagnosed cystoscopically 
A careful search of the literature by us m 1934 revealed a total of 130 
reported cases to which we added 4 of our own So man> have since 
been cited that the anomaly can no longer be termed rare 
Types of Valve-Formation Three types of valve formation have been 
differentiated (Young el al , 1919) 

Type 1 show s a ndge on the floor of the postenor urethra commenang 
at and continuing as a part of the verumontanum This ndge takes an 
antenor course and in the region of the bulbomembranous junction di 
vides, fork like, into two processes which are attached in the form of a 
thin membrane to the arcumference of the urethra at times completely 
encircling it 

Type Z shows a ndge more or Jess hke that of the first tyT® sa'e that 
It passes from the upper surface of the v erumontanum toward the internal 
sphmeter, where it divides into two processes which continue as mera 
branous sheets attached to the urethra just outside the internal sphincter 
Type 3 shows membranes unrelated to the verumontanum These 
may be found m an> portion of the postenor urethra The membranous 
structure is attached to the entire circumference of the urethra In its 
center is a small onfice, sometimes no larger than a pm hole and agam 
of such dimensions as to give the structure the appearanre of two lateral 
folds (Jarjavay called this an “ins valve” because of its resemblance 
to tbe ms of the eye ) 

The concav e aspect of the valves is always bneard the bladder This 
IS of espeaal importance to the examiner, as it permits the free passage 
of instruments to the bladder, but down flowing urme causes the folds 
of tissue to balloon out so that mictimtion is greatly impeded or even 
inhibited 
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Etiology None of the vanous etiolopcal theories that have been 
advanced explains all types of urethral valves Bazy, in 1903, pointed 
out that the urogenital membrane occupies the most common site of these 
anomalous valves until late in fetal development, therefore, he argues, the 
anomaly is most likely a fetal rest — that is, postnatal persistence of the 
membrane 

Lowsley, in a paper published in 1914, suggested that the obstruction 
IS an anomaly of woIffian and rauUenan ducts ti his studies upon the 
embryology of the prostate he had observed that these structures, which 
in the male become the ejaculatory ducts and prostatic utncle, enter the 
prostate near its base and pass through that gland in an oblique direction 
until they arrive at the urethra, where they turn and for a short distance 
run parallel to the urethra, into the lumen of which they finally enter 
A sheath of firm connective tissue binds them together as they pass 
through the prostate On their approach to the urethra they push up 
the urethral floor to form a mound— the verumontanum, but they still 
remain separate from the adjacent structures, their tissues being super 
imposed upon those of the urethra Ordinarily, just below the orifices 
of the ejaculatory ducts and utncle, the tissues surrounding them merge 
V, ith the fibers of the urethral floor, finally disappearing altogether In a 
specimen seen by Lowsley these bands did not disappear Instead, at a 
point vkhere the verumontanum normally loses its identity, the fibers 
attached themselves to the entire arcumference of the urethra saie at 
one pomt, so that the lumen was almost completely blocked 

Another etiological theory was later advanced by Ernest M Watson, 
who reported on a specimen of fetal urethra which, in cross section, 
showed three fibrous bands extending from the proximal portion of the 
\erumontanum to the roof of the posterior urethra This led Watson 
to believe that valve formation might arise from fusion of the epithelium 
m thereof of the posterior urethra with the colliculus m a very early stage 
of its development, at the tune of marked epithelial activity of this and 
associated parts This theory cannot explain all cases of valvular 
obstruction of the postenor urethra, particularly those arising from dm 
sion of the ndge springing from the superior aspect of the \ erumontanum 
and the form of obstruction which is found in any part of the urethra and 
IS unrelated to the verumontanum 

Pathology In male infants and boys with this obstruction, we find 
conditions very like those observed in middle-aged and elderly men 
suffering from prostatic hypertrophy dilatation of the bladder trabecu 
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lation of Its walls an hjpertrophied tngone, and diverticula formation 
The urethra direct!) behind the point of obstruction is first dilated, and 
after the bladder has for some time felt the effects of defiaent drainage, 
the ureters become enlarged and their orifices gaping and patent H) dro- 
nephrosis usuall) bilateral, inev^tablj follows and secondary infection 



Fig 122 Coogcmtal \aUes of the posterior uietlin aixl neurogenic bladder witli bilateral 
b>droiiepbrosis and bjdro-uretcr Male ag^4}ears 


completes the tj'pical cycle of unnaiy retention In advanced case» 
with pronounced vesicorenal reflux the bladder is often contracted 
Symptoms The s}'mptoms manifest themsehes in tt\o distinct wavs 
(1) bj the immediate effects of unnaiy obstruction (2) bj the more 
remote effects of back pressure and unnary retention One of these as 
pects maj be more prominent than the other or both may be equally 
suggestive 
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Often the sjTnptoms are solely those of secondary infection , the general 
condition simulating that seen m prostatic h>T)ertroph> ^s practically 
all of these cases are seen in children, the mere fact that one observes in 
so } oung a patient manifestations usually associated only with middle or 
advanced age should suggest the possibilitv of congenital valves in the 
postenor urethra 

Chief among the symptoms is the small stream with diminished force, 
often a mere dribble, the urine coming out by drops with much straining 
and difficulty The bladder, distended with retained urine, is often 
palpable as high as the symphysis Another characteristic finding is 
overflow incontinence with a lifelong history of urmary difficulty 
Bed wetting frequently leads to a diagnosis of enuresis 

In the advanced cases— the classification in which the few adult sub 
jects belong— vve see more definite effects of the chronic obstruction to 
the urinary outflow \\ ben a child has survived for some time without 
attention having been paid to his unnary difficulties the clinical picture 
may resemble that of chronic diffuse nephritis or, to tho«e familiar with 
It, the syndrome accompanying bilateral polycystic kidneys In gene 
ral the symptoms are those characteristic of long standing urinary 
retention and infection loss of weight and appetite nausea, vomiting, 
chills and fever, with profuse perspiration, and, unless relief be speedily 
afforded, terminal uremia and death m coma 

Diagnosis Although the cbnical picture is usually clear cut, and the 
obstructive lesions readily observable through the cystoscope or urethro 
scope, the difficulty lies in the chance that proper examination will not 
be made The routine measures of urological diagnosis are certain to 
disclose the presence of anomalous valves the danger is that they will 
not be put into service — and cystoscopic or surgical v isualization of the 
V’alves IS the only positive diagnosis of the cause of obstruction 
Examination of the urine usually reveals pus, which may lead to a 
diagnosis of py elitis if instrumentation is omitted In advanced cases 
tests of renal function w ill show a greatly diminished output with in 
dications pointing to chronic interstitial nephritis— namely, nitrogen 
retention marked diminution m the carbon dioxide combining ability 
of the blood, and other charactenstic findings 

In the examination of these patients the same care must be observed 
as m the examination of patients with prostatism If, as is likely , reten 
tion has existed for some time the dilated bladder should be emptied by 
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gradual decompression before cystoscopy is attempted This is usually 
best done with the indwelhng catheter, though there are cases which 
call for suprapubic cjstotomy quite as much as m prostatism Even 
in advanced conditions, the'^e preliminary measures may materially 
improve the systemic condition As soon as blood examination indicates 
that such impro\ement has taken place, a more detailed exploration 
can be undertaken 

Intravenous urography is often useful in demonstrating bladder disten 
tion, twisted and enlarged ureters, and hydronephrosis, but it is upon the 
cy'stoscope or urethroscope that visualization of the val\es — the only 
positive method of determinmg the cause of obstruction— depends 

The concavity of the obstruction is always Imiard the bladder In 
struments inserted into the urethral meatus pass readily to the internal 
sphincter, but the down flowing unne causes the valves to balloon out 
in such a way as to impede the stream even when there persists an 
aperture large enough to permit the passage of fluid Even when supra 
pubic cystotomy has been done, it has sometimes been found impossible 
to pass an instrument through the sphincter /ram the bladder into the 
urethra, when the same mstniment, inserted through the unnary meatus 
could be passed into the bladder without difficulty The invention of 
cysto-urethroscopes cspeaally designed for use m children has madepos 
sible the examination of even the youngest patient, though careful pre 
liminary dilatation may be necessary before the instrument can be ad 
vanced 

After the bladder has been mspected, gradual withdrawal of the m 
struraent will reveal the condihons m the urethra There will be great 
dilatation of the urethra above the obstruction, so that observation vnll 
be easy and a good view of the pathological changes induced by the 
mterference vnth dramage readily obtainable Generally the valves and 
their attachments to the urethra can be seen during the withdrawal of 
the instrument A prelimuiary rystogram will prepare the examiner for 
what he now sees Advanced cases show a peculiar funnel shaped 
shadow after the bladder and postenoc urethra have been permeated by 
the opaque fluid — the result of the extreme dilatation above the obstruc 
tion — which gradually widens as the bladder is approached 

Treatment The treatment is surgical temov al (p 685) After re 
moval of the obstruction, treatment of secondary changes in the unnary 
tract IS often required 
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Congenital Diaerttculum of the Urethra 
Urethral diverticula are pouches opening into the urethral canal at 
any point along its course They are usually so situated as to be always 
partially filled with unne, which decomposes and leads to urinary tract 
disorders of varying degrees Lowsley and Gutierrez, in a very extensive 
review of the literature in 1929, collected 109 reported cases of urethral 
diverticulum in the male and added 6 of their own Diverticula are 
congenital or acquired (p 663) 



Fic 123 Congenital cyst of the utnclc (Redrawn from specimen in the collection of 
Dr Legueu Museum of F41a Cuyon Hfipitale isecker Pans) 

The congenital type is apparently rare Johnson (1923) was able 
to collect only 38 cases from the literature However, unless diverticula 
are seen in infancy or before iwcondaiy traumatic or pathological changes 
have occurred, it may be impossible to differentiate cbnically the con 
genital from the acquired types 

Etiology and Pathology The exact etiology of congenital diverticula 
is not known Voillemier believed that the congenital type, like hypo 
spadias, is due to faultj closure of the urethral folds the difference being 
that in diverticulum formation the urethra alone is involved, while in 
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hj’pospadias the defect extends through the 'hin De Paoli explained 
their formation as due to h>-poplasia of the corpus spongiosum urethrae 
with resultant bulging of the urethra mto the pouch thus made on its 
\entral wall Johnson belie\es that some dnerticula and cj'sts ma> 
originate m persistence of embr>onic epithelial rests "McKaj and Col 
ston (1929) mention a group of pseudo-di\erticula — unne filled 
pouches communicating directlj with the urethra and resulting from 
pathological dilatation of normal structures in the postenor urethra due 
to back pressure "Notable among such normal structures to suffer 
dilatation is the sinus pocuJans There is some doubt however as to 
whether the *inus poculans capable of such dilatation can be entirelj 
normal which would lead to the conclusion that “iome urethral divertic 
ula are actually the secondary effects of preexisting congcmtal anomalies 
Diverticula are of two t>'pes whatever their origin True dtrerlia/la 
are lined wnth mucous membrane identical with that of the urethra 
False drerhctila are formed in the penurethral tissue or urethral glands 
Their walls are neoplastic in character and the> would therefore be of 
postnatal ongin m most cases However a true diverticulum ma> lose 
Its mucous coat through infection while a penurethral abscess may show 
after evacuation of the pus a true epithehal lining (LeComte) If 
such an abscess ruptures mto the urethral canal it ma> dram so effec 
tivcl) as to eliminate the onginal mfecUon entirely but the walls will 
not collapse suffiaentl> to obliterate the cavntj and this persistmg 
either with or without an epithelial Iming raa> later be taken for a 
‘ congenital diverticulum 

Congenital true diverticula arc almost always found on the ventral 
wall of the antenor urethra and mav produce s>Tnptoms verj earlj m 
hfe The acquired tj’pe usually affects the postenor urethra 

Diagnosis and Treatment In practice it makes little difference 
whether the pouch was present at birth or was acquired through dilata 
tion due to obstruction stone or other cause Diagnosis and treatment 
toUaw- alna?.the same lines and are discussed under \cquired Divert! 
culum (p 663) 

Urelhral DupUcatum Accessory Urethra 
True Duplication True duphcation of the urethra iinth double penis 
IS excessively rare "ioung having found onl> 5 cares up to 1926 

Tdo complete urethras in a single penis is almost equaljj rare In a 
review of the literature on all types of urethral duplication up to 1916 
JlacKenzie found only 7 cases In 1933, He>inann published a well 
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documented account of two separate urethras with individual meatuses. 
The roentgenograms showed opaque catheters inserted in the meatuses, 
with their tips in the bladder after having passed through separate vesical 
orifices Another case of complete reduplication of the urethra within a 
single penis was described by Delvigne in 1934 
Accessory Channels. Accessory channels are much more common. 
As far back as 1891 Taruffi made a study of this anomaly and established 



Fic 124 Blmd-ending accessory urctliral canal opening on the surface of the perns 
but having no communication with the normal urethra or bladder (1) Shows the orifice 
of the accessorv canal above the external urinary meatus of the normal urethra (2) Sagit- 
tal section showne the relation of the accessory canal to the urethra Infection in a narrow, 
blind-ending canal is very resistant to treatment, and in such cases Complete excision of 
the accessory urethra may be necessary 

a classification that has been generally followed in later jears He 
distinguished four types of accessory channels 

(1) Seminiferous canals — that is, separate canals for the conveyance 
of seminal fluid, entirely distinct from the normal urethra These are 
rare, only 3 or 4 having been reported 

(2) Blind-ending canals These arc of two types* (a) accessory’ canals 
opening on the surface of the penis but having no communication with 
the normal urethra or bladder (Fjg 124) These are common in hypo- 
spadias, the opening being usually on the under surface of the glans or 



628 


CUNICAL UROLOGY 


in the coronarj' sulcus The accessory tract ma>, howe\er, open on the 
dorsum, in some instances giving the appearance of an epispadias (b) 
A.ccessory channels opening into the normal urethra, generally in front 
of the bulb, but ending blindly in the periurethral tissue These are 
undoubtedl} embr} ological defects and are not to be confused mth the 
normal paraurethral ducts opening into the urethra and leading into 
short cul-de sacs 

(3) Accessor} canals commumcattng with the urethra atone or se\era,I 
points in its course and opening on the surface of the penis Bifurca 
tions of the urethra may be from the bulbous, pemle, or glandular por 
tions and the opening is usually on the \entral surface, although it may 
be on the dorsum 

(4) Certain congenital urethral fistulas usually ongmating from de 
fects m the embryonic cloaca 

Group 2 (a)— blind-ending canals opening on the surface of the penis 
but having no communication with the normal urethra — is the most 
common type of accessory urethra Two such cases have come under 
our ob^rvation in recent j ears In one, the accessor> channel opened 
on the glans, about 1 cm above the normal unnar} meatus, and ex 
tended to a point just under the sj’mph) sis near the base of the prostate 
In the other, the accessor> urethra opened at the top of the glans and 
extended backward and downward for a distance of approximately 4 cm 
A careful review of the literature disclos-d reports of 40 other cases in 
which the accessory tract had no communication with either the bladder 
or the urethra In the majority of reported cases the possessor of the 
accessory canal remamed in ignorance of his abnormality until he con 
tracted gonorrhea, or until it was acadently discovered during examma 
tion for other reasons Infection in a narrow, bhnd-endmg canal is 
particularly resistant to treatment and may continue as a subacute 
gonorrhea long after subsidence of the original attack. Surgical removal 
of these sources of chronicity may, therefore, be indicated 

Treatment of Accessory Canals Frequently these anomalous tracts 
require no treatment whatever When they do, the treatment of choice 
IS complete excision (p 696) Inasion, and curettage of the epithebal 
lining, IS not as satisfactory as exasion Conservative treatment with 
chemicals is of no benefit 

Accessory Veatus 

Although accessory urethras are fairly common, it is very rare to 
encounter, even in hy’pospadias, urethras with more than two openings 
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Boeckel (1918) reported a case of hypospadiac urethra with three 
meatuses When the patient passed his urine a stream came from each 
orifice, and he informed his examiners that he likewise ejaculated from 
all three. He was 33 years old, and had had two attacks of gonorrhea, 
but apparently his excretory and sex functions had never been especially 
unsatisfacto^>^ 

In 1914, Girard, of Toulon, France, treated for gonorrhea a man with 
five openings on the under surface of his penis The principal meatus 
was 3 cm. from the penoscrotal junction. Another orifice was near the 
normal site of the urinary meatus Between them were three very fine 
openings Examination proved that all five orifices opened into the 
urethra, the three intermediate ones having tmy accessory ducts leadipg 
to them from the main channel. UTien the patient urinated, most of 
the stream came from the opening near the penoscrotal junction, but a 
little dripped from the three intermediate openings The gonorrheal 
discharge issued from all five orifices 

Ectopic Ureteral Openings Into the Urethra 
An ectopic opening of the ureter into the posterior urethra may 
occur through some developmental defect in embryonic life (Anomalies 
of the Ureter, p 1220) In males, these openings are apt to occur inside 
the external sphincter, so that the urine is controlled An unexplained 
incontinence in an otherwase healthy child may have its origin in an 
ectopic ureteral opening into the urethra, and this possibility should 
always be kept in mind when dealing with enuresis in either sex 

D Physiology of the Male Urethra ' 

The urethra in the male has a dual function* (1) it serves for the 
passage of seminal fluid (Ejaculation, p 527), (2) it conveys the urine 
from the bladder (Physiology of Micturition, p 974) 
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CHAPTER XX 

INJURIES AND DISEASES OF THE MALE URETHRA 
A ISTUEIES OF THE MaLE UrETHRA 

Injunes of the male urethra are relatively common, and are of great 
importance because of their tendencj to cause unnarj obstruction, 
extravasation and infection, and stncture or fistula formation 

External Penetrating Wcunds 

External •wounds of the urethra, inflicted by bullets, splinters, knife 
blades, or other sharp pointed implements, are uncommon in cnil life 
and are usually associated with in^uiy to the penis (p 245) Bullet 
wounds are common m war and are likely to be complicated b) severe 
trauma to the surrounding structures Tbe treatment of such injuries 
IS discussed under Rupture of the Urethra (p 679) 

Intraurelliral Injuries 

Intraurethral injury may be produced by inctpert instrumentation, 
stones or other foreign bodies, or by bums from caustics 

Instrumental Trauma Unskilled or too vigorous instrumentation 
may do grave injury to the urethra The beak of a resistant instrument 
(sound, cystoscope, catheter) may penetrate the urethral wall, making a 
false passage and produemg profuse hemorrhage This is most likely 
to occur m the narrowed bulbomembranous region or in a pathologically 
deformed or obstructed posterior urethra The beak of the instrument 
will usually be found to hav e entered the w all at the apex of the prostate 
or between its lateral aspect and the rectum Cases of puncture of the 
urethral wall b> the point of a urethral synnge have been reported 
Undoubtedly, the unwise use of instruments m inflamed or otherwise 
hypersensitive urethras is responsible for many strictures, periurethral 
abscesses, and even fistulas 

Foreign Bodies A large or jagged calculus, evacuated from the 
bladder, may traumatize the urethral wall, though this is rare 

The literature contains accounts of an astonishing variety of objects 
which have been introduced into the urethra bj erotics or by intoxicated 
632 
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or insane persons Pins, hairpins, glass stirring rods, slate pencils, pipe 
stems, knife blades, chei\Tng gum, bits of steel, and wax candles are some 
of the things which have been mentioned A pointed object may per 
forate the urethral mucosa, resulting in the formation of a urinary fistula 
The symptoms are dependent upon the degree of obstruction of the 
urethral canal and of mechanical irritation of the urethral r\all Per- 
foration of the tissues may be followed bj such grave complications as 
unnary extravasation, infection, suppuration, and fistula formation. 
The diagnosis is readily made by palpation, cautious instrumentation (to 
avoid forang the object farther into the urethra), and roentgenography 
Histones gl^en by patients may be entirely unreliable 
Removal of bodies through the endoscope may often be accomplished 
Sometimes small, smooth objects may be pushed into the bladder whence 
they are removed with the rongeur Perineal urethrotomy is, however, 
necessar) for the removal of many foreign bodies from the urethra, and 
incision of the pendulous urethra is occasionally required 
Bums Bums of the urethra by chemical agents are probably more 
common than the small number of reported cases would indicate The 
literature on urethral bums was reviewed m 1935 by C Lepoutre, who 
observed that it was a subject rarely mentioned m urological text 
books Of the 14 cases listed by him, the mjudicious application of silver 
nitrate, copper sulphate, chloride of zinc, and metallic mercury ac 
counted for the largest number, but sulphuric acid phenol, corrosive 
sublimate, ammonia, alcohol, and ether are also mentioned One burn 
w as caused by the improper use of diathermy In most cases the original 
injur> was aggravated by the passage of instruments, and practically 
every one resulted m a stncture It is probable that slight bums which 
do not cause constricting scars seldom are reported in print 
In anj type of urethral burn, systematic dilatation o-ver a long penod 
is of the utmost importance In most cases, the physiaan who treats 
the onginal injury loses sight of his patient and is not permitted to give 
him the care which such mjunes demand Phehp (1921) reported a case 
wherein a 10 per cent solution of silver nitrate was erroneously injected 
into the posterior urethra, resulting ui extensive and painful bums 
Because the error was the doctor’s, the patient willingly remained under 
treatment Two months after the mucosal injuries were fully healed, 
urethroscopy re\caled the beginnings of stncture, the formation of which 
was prevented by careful systematic dilatation This case illustrates 
the benefits to be denved from contmuous attention to these cases 
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Strictures due to bums from caustics differ from those resulting from 
urethritis — gonorrheal or non speafic They are located lengthwise of 
the canal their position bemg, of course determmed b> the manner in 
v.hich the caustic substance was applied Such a stneture is usuall> 
\ erj tight and extremely resistant to dilatation, because it is formed not 
only of acatricial tissue but al<m by a deep sclerosis of the corpus spon 
giosum Thus, difficulty in passmg unne arises not only from narrowing 
of the lumen at a gi%en point but because the entire extent of the canal 
IS rendered non-distensible Erection may be Nery painful and the penis 
may be dran-n downward until coitus becomes difficult or impossible 
These characteristics readily distinguish urethral stneture due to bums 
from stnetures caused by other trauma or gonorrheal urethntis 

Treatment of Urethral Burns The immediate treatment consists in 
alleviatmg the pain Tvhich is usually excruciating neutralizing the 
caustic substance to pre\ent further injury, and pro%iding for e\acuation 
of the bladder Imgating the urethra xnth warm physiological salt 
solution (always at hand when suitable antidotes may not be) is often 
e2ecti\e, although care must be taken not to diffuse a liquid caustic 
further up the canal Soothing suppo«itonc5 or e\cn an injection of 
morphme, should be emplos ed if the pam is great If it is possible to 
pass a soft rubber catheter, unnation can easily be taken care of More 
often ♦ban not howe\er, this is out of the question, and suprapubic 
cystostomy or penneal drainage will be necessary 

After the urethral mucosa has healed the urethra should be dilated at 
regular mtersals cr\er a considerable period of tune in order to prevent 
stneture, which otherwise i» an almost certain aftermath 

Rupture of the Urethra 

Incidence Rupture of the urethra is the most common as well as 
the most senous, traumatic acadent to which this portion of the urinary 
tract IS subject Although O Conor, reporting on 8 cases of urethral rup- 
ture due to falhng astnde a loose man hole cover, says that rupture of 
the urethra is steadily becoming rarer and is now mostly confined to 
too adventurous children, ho^ital records do not bear him out and the 
e\ er mounting toll of highway acadents continues to raise the inadence 
of this lesion Simpson Smith, reviewing the literature from 1913 to 
1935, was able to collect 3S1 recorded cases to which he added S of hia 
own An accident known to have occurred almost 400 times m 22 
years can hardly be termed rare 
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Etiology. The most common causes of rupture of the urethra are 
falling astride a hard, narrow object, blows or kicks in the perineum, and 
fracture of the pelvis with attendant injurj- to the urethra from bone 
fragments or crushing against the bony structure. A few cases have 
been reported of rupture incurred during coitus, \’iolent muscular effort, 
and catching the penis in moving macWnerj’. 

Pathology. The most common sites of rupture are (1) .in the bulbous 
urethra, anterior to the superficial layer of the triangular ligament; (2) in 
the membranous urethra. Rupture of the penile urethra sometimes 
occurs in conjunction natb penile injuries. Rupture in the prostatic 
urethra rarely occurs except in association with fracture of the pelvis, 
of which it is, however, a fairly frequent complication. Rupture in the 
bulbous urethra, the most common tj^pe of injury, is usually due to 
straddle injuries or blows in the perineum. 

Extravasated urine and blood is directed and controlled by the layers 
of the urogenital trigonal muscle and Colles’ fascia. The superficial 
perineal pouch (Colics’ pouch) is formed by the attachment of this 
fascia to the lower parts of the ischiopubic rami, but anteriorly Colies’ 
fascia spreads over the scrotum and penis to unite at length with the 
fascial structures of the abdominal parietes (Scarpa’s fascia). When 
the bulbomembranous urethra is injured, the urine extends beneath 
Colles' fascia, filling the superficial perineal pouch. The extravasated 
urine Is prevented from extending to the thighs by the density of the 
fascial layers below Poupart’s ligament. From the superficial perineal 
pouch it extends anteriorly beneath the dartos of the scrotum and penis 
and up over the abdomen beneath Scarpa’s fascia. Rupture of the 
bulbous and membranous urethra, therefore, will usually be manifested 
by swelling and ccchymosis of the perineum and scrotum — evidences 
not visible when the injury is in the pendulous portion, in which case 
extravasation is usually limited to the penis by Buck’s fascia. 

Of particular importance is the relation of the site of rupture to the 
triangular ligament — that is, whether it is anterior to, within, or poste- 
rior to that ligament. When rupture is Viithvn the ligament, the superior 
layer may also be ruptured, in which event e-xtravasation will be up^^'ard 
into the space of Retzius. 

The rupture may involve only the interetitial portion of the urethral 
wall, the mucosa being intact. In these cases urinary extravasation 
does not occur. More often, however, there is dissolution of its con- 
tinuity, with extravasation of urine into the neighboring tissues. Rup- 
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tures mvoKing the entire thickness of the urethral waU ma> range from 
a tiny tear (trans\erse or longitudinal) to complete soerance The 
edges of the rent maj be so injured and devitalized as to pre\ent spon 
taneous healing In complete rupture the natural elasticity of the 
urethra i\ill cause retraction of the tom ends to the extent of an mch 
or more This tj’pe of rupture occurs most often m the bulbous urethra 
The bulb ma> be wrenched from the membranous urethra, an injury 
\er5 difficult to treat satisfactorily 

Symptoms and Diagnosis Prompt and accurate diagnosis is impera 
ti\e Larly and proper treatment is not only necessary to sa\e the 
patient’s life in the majority of cases, but will prevent the formation of 
stricture and its comphcations 

The diagnosis can usually be made without much difficulty, although 
the extent of the injury cannot be established clinically The history 
IS generally significant A history of falling astride, or of a blow or 
kick in the penneum, with pain in the urethral region and hemorrhage 
from the meatus, is strongly suggestive, although suffiaent time may 
not have elapsed for the evidences of extravasation of blood and unne 
mto the tissues to be manifested Indeed, it is never safe, with the 
history of a fall upon the penneum to neglect the possibility of a rupture 
of the urethra WTierethereisfractureofthepelvis also, the probability 
of rupture of the urethra should never be overlooked Such injunes 
vary greatly in extent There may be merely an abrasion by a bone 
fragment when there has been severe pelvic injury , on the other hand, 
complete severance of the urethra has been seen when the adjacent 
tissues were entirely unharmed 

The chief signs and symptoms pointing to urethral rupture are pam 
m the penneum, sometimes radiating to the meatus, bleeding from the 
meatus, penneal hematoma and unnarv retention In nipture of the 
postenor urethra there is frequently profound shock Except in rare 
instances, there will be absolute inability to void the unne and eitrava 
sation will soon begm Occasionally, however, a patient will pass a 
bttle blood tmged unne, or he may be able to urinate at the first attempt 
but not thereafter 

Extravasation mto the surroundmg tissues of unne mixed vnth blood 
IS one of the gravest features of urethral rupture If the perineum has 
escaped extensive laceration, the extravasation may be confined to the 
immediate site of injury, but as penocal injury is the rule, the extrava 
sation IS likely to expend mto the injured penneal tissues and thence to 
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the external genitalia and the abdominal wall, but not, ordinarily, into 
the tissues of the groin Secondary infection may produce senous and 
even fatal complications Prompt relief is therefore imperative 
The diagnosis of rupture of the urethra is usually made by rectal pal- 
pation after careful scrutiny of the penneum and lower part of the 
abdomen For exploration of the urethra only soft rubber catheters are 
safe Ordinarily, a catheter cannot be passed, but if the injuries are 
not extensive, and severe inflammatory reaction has not yet set in, the 
instrument may pass The dangers of forcing even a soft rubber cathe 
ter into a ruptured urethra are, hoviever, considerable, as the passage 
of the instrument is likely to increase the damage already sustained and 
induce further hemorrhage Rupture of the posterior urethra, nhen 
accompamed by a pelvic fracture and profound shock, may be diflicult 
to differentiate from a rupture of the bladder 
Treatment If extravasation has not occurred, and if the injury to 
the urethra is not too extensive, a catheter may sometimes be passed 
and the urethra "splmted ' upon the instrument In more serious 
injuries prompt diversion of the unnary stream and drainage of the 
extra\asated regions are of first importance (pp 679, 6S4) The best 
judgment is needed to decide when to operate upon the injured urethra 
and to select the operative procedure best suited to the condition present 
Surgeons differ as to the ad\Tsabilit> of immediate operative repair In 
extensive injuries, particularly those associated ^ith pelvic fracture, 
operative repair must frequently be delayed until the patient has re 
covered from the shock and immediate danger 
The surgical treatment of ruptured urethra is discussed on page 679 

B Diseases of the Male Urethra 
Gonorrhea 

This subject is covered m a separate chapter (Gonorrhea in the Male, 
Chapter XXII.) 

Syphtlts of the Urethra 

Syphilis of the urethra, though uncommon, is observed often enough 
to merit greater emphasis than most authors accord it 
Pathology The urethral lesions may be primary, secondary, or 
tertiary 

The initial chancre is most commonly observed on one of the meatal 
bps WTien located within the urethra it k likely to be found in the 
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fossa na\iculans A chancre on the meatus is apt to be clas'y^ as penile, 
and one situated higher up in the canal maj ea«ili escape detection — 
which maj account in part for the apparent rantj of the lecion 
The pathological changes of chancre ha\e been described elsewhere 
(p 267) As a matter of clinical experience an intraurethral chancre 
IS not liLel> to be disco\ ered until it has ad\'anced to the stage of harden 
mg and ulceration ivhen it may be detected b> the palpating finger as a 
hard mass m the pendulous urethra The surrounding tissues are usually 
edematous Endoscopj will generally re\eal the lesion as an ulcer wth 
rolled and indurated edges the induration sometimes being sufficient to 
cause partial occlusion of the urethral lumen If the necrotic stage has 
already been reached b\ the time medical attention is sought there 
maj be abscess formation or a fistula which is likeh to prove veiy 
intractable Healing maj be folloued by stneture due to shrinkage of 
the fibrotic tissue Such strictures in contradistinction to those result 
mg from gonorrhea are usuallj in the anterior urethra 

^[acular lestom are not often seen in the urethra and little is known 
about them 

In the tertiary stage of sjphilis gun mas of the urethra maj form 
particularly in the anterior portion Pnmarj gumma of the urethra is 
very rare most of these lesions being secondary to gumma of the penis 
^t the outset a urethral gumma may cause more or less obstruction of 
urination but these lesions tend to soften and break down very early 
so that the stneture is of «hort duration This disintegration may pro- 
duce temporary hematuna which being painless may not sufficiently 
alarm the patient to cause him to seek medical advice 

Cylindrical sypliiloi tas have been desenbed This is a rare syphilitic 
manifestation which occurs as a regular cylmdneal infiltration of a seg 
ment of the urethra Upon palpation it gives the feeling of a sound m 
the canal because of its svmmetncal roundness Small gummatous 
nodules may accompany this unusual formation This type of le'sion 
is composed largely of sclerotic tissue and is very resistant to treatment 
more or less permanent contraction of the urethral lumen remaining 
Sjnoptiasis and Diagnosis Intraurethral chancre^ are difficult to 
diagnose «ince they frequentlv give fen or no characteristic symptoms 
Induration of the tissues just beyond the meatal lips is characteristic 
and IS an important diagnostic finding The passage of urine over a 
chancre within the canal is apt to cause pain and as syphilitic lesions 
are ordinarily painless this fact mav cause confusion m diagnosis The 
watery discharge commonly present may readily be mistaken for non 
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bpecific infection If induration is marked, there may be complaint of 
a ' lump” m the penis The ingumal nodes usually show more or less 
inv oh ement, but this occurs also in other urethral and penile lesions and 
IS suggestive rather than conclusi\e The breaking down of a gumma 
may cause temporary painless hematuria which is seldom profuse enough 
to send the patient to the doctor 

Intraurethral chancre occumng coincidently with acute gonorrhea 
may readily be overlooked The chancre’s presence is likely to be 
entirely concealed by the inflammation induced by the activities of the 
gonococcus Careful palpation, however, will usually detect the char 
actenstic ' hard feel ' of chancre Examination of the secretion for 
spirochetes rvill readd} reveal them if present, the danger is that in cases 
where a previous diagnosis of gonorrhea has been confirmed by labora 
tory tests no further examination may be made during the acute stage, 
and the syphilitic infection wjU remam undetected 
There is a possibility of confusion between syphilis, tuberculosis, and 
malignancy In tuberculosis, the urethral lesions are usually secondary 
to other tuberculous foci, there is pain throughout the act of urination, 
the urethral lumen is narrowed, and the discharge contains tubercle 
bacilh In malignancy, there is also pam, the discharge is fetid and 
serosanguineous, inguinal adenitis is very marked, and the endoscopic 
appearance of the lesion is usually characteristic of malignancy 
In urethral lesions syphilis, though uncommon, should alwa>s be 
ruled out by the usual tests, otherwise, syphibtic lesions in this location, 
because of the scarcity or absence of characteristic symptoms, are likely 
to be overlooked particularly when there is a coexistent gonorrhea 
Treatment Treatment is antisyphihtic Abscesses, fistulas, and 
stricture may require local treatment 

Tuberculosis of the Urethra 

Tuberculosis of the male urethra is undoubtedly a rare condition, 
e\en in patients ivith a generalized urogenital tuberculosis Pavel, in 
1,455 autopsies on tubercular subjects, found urogenital tuberculosis 
380 tunes but urethral lesions m only 7 of these cases That tubercu 
losis IS ever pnmary m the urethra is doubted by some authors Ure 
thral tuberculosis, however, assumes the character of a distinct disease 
in proportion to the extent of the implication of the anterior urethra 
WTien the posterior urethra only is invoUed, it is hardly to be distm 
guished from tuberculosis of the bladder or prostate 
Etiology Urethral tuberculosis may be an extension from an infected 
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prostate bladder or bulbourethral gland That it may occur through 
coitus IS possible though apparentlj uncommon Infection of the ure 
thra bj contact with infected unne or seminal fluid is also possible 
Gonorrhea especiallj if the infection has become chronic and lesions of 
long standing are present m the urethra may predispose to the engraft 
mg of a tuberculous process upon the affected area 

Urethral tuberculosis is assoaated more often with tuberculosis of 
the genital tract than mth that of the unnary tract E\en when the 
Lidne>s and bladder are extensncly diseased the urethra generally 
remains unaffected 

Pathology Tuberculosis of the urethra begins as a chronic urethritis 
more commonlj m the posterior urethra but whether ongmating m the 
postenor or antenor urethra it may spread throughout the entire canal 
The ca\ernous structurea may become invoKed deeply and one or more 
unnary fistulas may form Rarely a stneture occurs with healing 

Three types of les ons may be present — granulation tissue ulceration 
and caseous infiltration although the different ty^jes are seldom ob 
served simultaneously Any type of lesion may cause stneture or lead 
eventually to fistula formation 

Stneture is dependent upon a certain amount of healing of the ongmal 
inflammatory invasion and is more likely to occur in cases where there 
IS clinical improvement than where the condition is desperate when first 
cormng under treatment Because urethral tuberculosis tends toward 
ulceration and active destruction of tissue rather than toward the forma 
tion of fibrotic tissue fistula is a more commonly observed advanced 
lesion than is stricture 

Pdou es Bodies Pelouze (191/) called attention to certain lesions 
in the urethra which he regarded as invariable local manifestations of 
an active tuberculosis elsewhere in the body He had observed in the 
postenor urethra small slightly pedunculated or sessile masses of tissue 
«pnnging from a mucosa that seemed 1 ttle if at all inflamed These 
bodies vary considerably m size Early in the systemic infection thev 
are sobd masses of tissue of a pearly white or rarely red color Later 
they imdergo a cystic change in which stage they rupture easily and 
exude a whitish substance They are usually found upon the lateral 
urethral walls just distal to the vesical neck but may occur upon any 
portion of the prostatic urethral wall or verumontanum They are 
typical tuberculous tissue in which tubercle baalh are demonstrable 
Pelouze believes that these bodies appear very early m the course of a 



INJURIES AND DISEASES OF MALE URETHRA 641 

tuberculous infection and should always stimulate the examiner to make 
a minute search for evidence of tuberculosis elsewhere 
Symptoms and Diagnosis In the early stage of the disease no symp 
toms occur With ulceration, there is pam dunng unnation, frequency, 
hematuria, and usually a thin, shghtly purulent discharge Unnary 
urgency is likely to be distressing and erections painful With the 
formation of scar tissue, there may be symptoms of stricture 
’Examination should include careful investigation of the genital tract — 
epididymes, vasa dcferentia, seminal vesicles, and prostate — for evi- 
dences of tuberculosis The urethral discharge and the urinary sedi 
ment should be examined for tubercle bacilli Extensive involvement 
of the urethra may produce rigidity of the entire canal Induration and 
infiltration of the tissues, or, more commonly, the extreme sensitivity 
of the diseased urethra, may render instrumentation impossible, but 
if the urethroscope can be passed the ulcerative and caseated appearance 
characteristic of tuberculosis of the genital region will usually be plainly 
evident Stricture without a history of trauma or acute urethntis is 
suggestive of tuberculosis 

Treatment In the treatment of urethral tuberculosis general hygienic 
measures (p 1196) and treatment of the primary locus of infection are 
most important Extirpation of a neighboring tuberculous process or 
of a tuberculous Udney, frequently results in spontaneous healing of the 
urethral lesions unless the disease has progressed to the relatively late 
stages of stricture and fistula formation Local treatment is of little 
avail, however, if other foci of tuberculous infection, outside the uro 
genital tract, can be demonstrated 

Considerable relief may sometimes be obtained by light fulguration 
or soothing irrigations Dilatation may be necessary m case of stricture, 
but should be practiced with the utmost caution and avoided if possible 
Diversion of the urinary stream, by suprapubic cystostomy or penneal 
urefhrofomy, wnff benefit some cases fn aa'vanced cases, with general 
involvement of the urogenital tract, more radical surgical intervention 
may be wise Cystectomy with ureteral implantation has been shown 
to have practical value The radical operation upon the seminal tract 
(p 510) may aid by removing adjacent foa of infection 

Tnchomoms Vaginalts Infestation 
The conception of this organism as an invader of the urinary organs 
IS something very recent iluch still remains to be learned of its mor 
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pholog}, mode of transmission, and pathogeniat) Long considered 
an mfestation peculiar to the female genitalia, it is now established that 
the Trichomonas vaginalis maj be a cause of urethntis in the male, and 
must be taken into account whene\eramalc patient presents a urethntis 
for nhich no quickl> recognizaWe cause can be assigned 

Bactenology The Trichomonas xagtnalts is a protozoan possessing 
a pinform or spindle shaped bodj, the antenor pole of nhich is equipped 
with four long flagella From the postenor pole an axostjle projects 
Between the tivo poles an undulating membrane extends from the ante 
nor end to about the middle oi the body on one side In size, it is 
smaller than an epithelial cell, although larger than a polinnorphonuclear 
leukocjte In common with other organisms of the same order, the 
Trichomonas vaginalis progresses m counter clockwise rotation, usmg a 
jerk> forward rao\*ement, propulsion being b> means of a whip like 
action of the flagella and the undulation of the membrane It sup 
posedly propagates b> bmar\ fi«sion The organisms are somewhat 
difficult to studj because staining methods fail to «how them They 
can, howexer, be readil> detected if a fresh drop of secretion is examined 
under the high power lens 

Symptoms and Diagnosis \Uhough most patients seek medical 
advice because of a distressing discharge with marked inflammatory 
symptoms, it is altogether hkcJj that many men are infected during 
coitus, and, white harbonng the organism, suffer such slight reaction 
that the) are unaware of the infestation until another organism in\ades 
the urethra, setting up a mixed infection Often the onl) complaint 
IS of a 'light water) discharge Patients who ha\e had gonorrhea are 
bkely to attribute the sjTnptoms to a recurrence of that raalad) The 
discharge is at first mucoid then rapidlj becomes purulent 

The ^agno'is is established b> finding the organisms in the urethral 
discharge 

Treatment Proph)laxis, beginnmg with inspection of the female 
with whom the patient has recent!) had sexual relations is of first 
importance If the infestation can be established m the woman she 
must, of course, be subjected to treatment also 

Methods of treatment which ha\e proved effective are urethral imga 
tions, with mercuric oxycvanide, I 4,000, oracnflavine. 1 3 000 prostatic 
diathermv, followed b) the injection of acnflavme, 1 3 000 into the 
bladder, irrigation of the postenor urethra with metaphen, 1 8 000 and 
‘he injection of a colloidal silver preparation into the lateral lobes of the 
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prostate Most of the suggested treatments are based on the idea that 
the focus of infestation is usually m the prostate 

Vt?n Spectftc Urethritis 

Etiology Under the heading of non specific urethntis are classed 
as a rule all urethral inflammations which cannot be proved to be gonor 
rhea syphilis Trichomonas iagtnalt5\nfesta.tioi\ or tuberculosis Most of 
them are caused by organisms regularly resident in the urethra chiefly 
the colon bacillus streptococci and staphjlococci Mixed infections are 
also frequent 

Ison specific urethntis is assoaated commonly with prostatosemmal 
\esicuhtis cystitis or pyelonephntis A \irtuous wife mav present a 
non specific leukorrhea so irritating as to cause serious inflammation of 
her spouse s mucous membrane (The cure for this is appropnate treat 
ment of the female partner ) Masturbation is a frequent cause Trau 
matjsm of the urethra through the presence of foreign bodies by rough 
instrumentation or by caustic injections may produce urethntis Any 
obstruction in the urethra may cause a chrome discharge Stnetures 
due either to previous trauma or to gonorrhea that has been eradicated 
so far as the infective organisms are concerned may cause urethntis 
So also may a meatus that is too small for the urethral caliber Tumors 
and polyps are rarer causes Urethntis from any cause may become 
chronic where there is a redundant foreskin or a pm hole meatus 

Diagnosis The diagnosis can usually be established by examination 
of specimens obtained by massage but this measure should be earned 
out wTth caution The possibility of tumor and of an infection such as 
tuberculosis syphilis or TneJomonas flgi«a/w infestation must be kept 
m mmd Traumatic urethntis and that due to chemicals are usually 
differentiated easily by the history The urine should be examined by 
both physical and laboratory methods Instrumentation should be 
employed with judgment and reserve as the too hasty introduction of 
catheters and sounds may increase rather than help the trouble If 
examination of the discharge and unne does not y leld definite mforma 
tion and if the urethra will not tolerate an instrument resort to intrave 
nous urognphy may be necessary 

Other infectious organisms lodge m the urethral glands and ducts 
exactly as does the gonococcus and should be hunted for with the same 
thoroughness 

Treatment The measures useful in mild gonorrheal infections are 
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generallj applicable to non speafic uretlintis also Imgations benefit 
some cases but not all To nash the discharge backward into a portion 
of the canal that maj be still uninfected is merely to invate failure of 
subsequent curative efforts If the urethritis is due to a focal infection 
elsewhere in the body or to a sjstemic condition attention must be 
given to this Diabetes for example maj make such a discharge pecul 
larly stubborn The need for urinary antiseptics v'anes with the indi 
vidual case but should alwaj s be considered when planning the therapy 
Urethritis no matter what its ongin is often much benefited by sys 
tematic diathermic treatment The urethra seems espeCTall> responsiv e 
to heat and some practitioners utilize it in the treatment of practically 
all urethral lesions 

The sulfa drugs have been found very effective in eradicating the or 
ganisms responsible for most types of non speafic urethritis Mandelic 
aad is another useful drug particularly for bacillar) infections 

Urethral and Perturethral Abscess 

Urethral Abscess Abscesses within the urethra proper are relatively 
infrequent Such abscesses are usual!) gonococcal m ongin but other 
organisms ma) also be responsible 

Folliculitis is frequently a troublesome complication of gonorrhea 
(Gonorrhea in the Male p 710) During an acute attack the gonococa 
ma> invade the small urethral glands making it possible to palpate 
these glands as small nodules upon the surface of the penis There ma> 
also be present in the urethral floor anomalous glands which tend to 
form blind-ending pits into which gonococa or other pathogenic organ 
isms make their w a) and remain embedded for y ears usuall) lying dor 
mant but now and again setting up a subacute inflammation and pre 
serving the unfortunate patient s infected state indefinitely 

A vanet) of causes ma) stir up inflammation m these glands among 
them the ingestion of alcohol frequent erections and nocturnal emissions 
and trauma from acadent or unskilful or mjudicious instrumentation 
Endoscopic inspection will show the inflamed and angr) state of their 
duct orifices and in cases where the glands are palpable but their ducts 
not )et completely occluded slight pressure commonly causes a drop 
of pus to exude upon the surface 

If the ducts contmue patent so that drainage is free these small 
abscesses seldom cause serious trouble and subside quicklj under suitable 
treatment but occlusion of the duct orifices b) inflammatorj swelhng 
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prevents escape of the secretions and favore abscess formation Such 
an abscess ma> rupture into the periurethral tissues, but more often 
the contents are forced through the orifices of the ducts into the lumen 
of the urethra and appear as a mucosanguineous discharge at the 
meatus 

These tmy urethral glands may become infected by organisms other 
than the gonococcus, but this is not common Occasionallj their onfices 
become sealed, when the secretion within them is stenle, thus forming 
a cyst More often, however, the presence of pathogenic organisms 
results in abscess formation A cyst wall appears through the urethro 
scope, as a thin white membrane, and an abscess plainly advertises 
itself by the jcllow color of the contained pus Occasionally a cyst or 
abscess is buried so deep m the mucosa that the urethroscope fails to 
reveal it, but external palpation will usually locate the affected gland, 
which will feel like a pea or a shot when pressed against the endoscopic 
tube within the urethra 

Periurethral Abscess Periurethral abscesses maj form m an> por 
tion of the antenor urethra, but are more frequent in the fossa navicu 
Ians, where the glands are more numerous and the tissues more subject 
to trauma Ordinanl), such abscesses occur singly and point to one 
side of the frenum, but multiple abscesses may arise on both sides, 
giving the entire area an edematous appearance hfore severe and 
intractable than those of the fossa naviculans are abscesses which gather 
just anterior to the bulb An abscess m the bulbopenneal region may 
cause extensive infiltration of the perineum before burrowing through 

A periurethral abscess usually manifests itself as a hard, palpable 
swelling surrounded by an area of inflammation and infiltration Some 
times the abscess ruptures upon the external surface, when it may leav e 
a permanent unnarj fistula 

Treatment The metamorphosis of a folliculitis to a urethral or pen 
urethral abscess can usuallj be avoided by prompt recognition and 
treatment At the first suggestion of inflammation of the follicles, all 
irritating influences, especially medication and instrumentation, should 
be discontinued If the formation of pus cannot be aborted, the abscess 
should be incised to prevent spontaneous evacuation on the external 
surface, which is almost certain to result in a fistula, the surgical closure 
of which IS likely to be difficult 

When abscesses have evacuated spontaneously into the urethra or 
have been opened b> the surgeon, the after care of the site should receiv e 
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speaal atteation Most urethral ab'^resses are the result of suppuration 
in the tin> urethral glands At present, the generalh accepted treat 
ment is the extirpation of the infected gland b^ diatherm\ This is a 
simple procedure nhich usuallv brings about prompt relief of sjTiiptoms 
It should be remembered, hoive\er, that the formation of scar tissue in 
the urethra tends toward contraction of the lumen, and unless dilatation 
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Fic 123 Pcnurelhral abbess (J 2) Shows abscess of urethral gland having no con 
municaLion with the urethra (3 4 5) Excision of penurethral abscess 


IS undertaken from lime to time e\CTi compaiaU\eU slight lesions mat 
be the remote cau«e of disabling strictures Irrigation with mild anti 
septics during the healing process will help to keep down secondarv 
infection and lessen the formation of fibrous tissue, but it should ne\cr 
be regarded as a proper substitute for s\stematic dilatation earned out 
o\er a period of time 
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Figure 125 shows a periurethral abscess and its surgical excision, 
figure 126 a urethral fistula, resulting from rupture of a periurethral 
abscess, and its surgical treatment 
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Fig 126 Urinary fistula resulting from rupture of periurethral abscess (1, 2) Shows 
the external opening and the connection of die fistulous tract with the urethra (3 4) 
Exasing the fistulous tract (5, 6) Closure of the urethral opening by placing a purse- 
string suture around the opening and invming the urethral mucous membrane (7) Skin 
closure 
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Bemgn Tumors of the Male Urethra 
Benign growths of the male urethra are quite common The majont> 
are of mflamroatorj ongm 

Cysts of the Urethra Cj sts of the urethra due to inflammatory occlu- 
sion of the lacunae, Littre’s glands, and anomalous glands sometunes 
present in the urethral floor ha\ e already been described (p 645), as ha\ e 
the IjTnphocj Stic lesions of the posterior urethra behe% ed to be associated 
vnth tuberculosis (Pelouze Bodies, p 640) Cystsof theprostaticurethra 
and \ esical orifice arise as a rule from inflammatory occlusion of the ducts 
of periurethral and subcervncal glands Tb^ are usually multiple and 
small, although larger and more thiddy packed together than the cysts 
of cystitis cystica They are undoubtedly retention tysts, and are often 
confused with poly’ps occumng in this location Aside from the above, 
cysts of the male urethra are rare One seen by us presented at the 
unnary meatus, and was easily removed tn ioio under local anesthesia 
Polyps’ Papillomas Adenomas Polyps may involve any portion of 
the canal, but are usually found in the folds of the mucous membrane 
lining the fossa navnculans or the bulb Clinically, it may be difficult 
or impossible to distinguish benign fibrous polyps from papillomas and 
Pelouze bodies, but as far as treatment goes this is of little importance 
Papillomas also may occur miyTTherc in the course of the urethra, 
but thev are most commonly found in the postenor urethra and about 
the vesical neck They appiear in various forms, such as flat, sessile 
warts, or bulky, exuberant grovvihs, or long, thin strands resembling 
seaweed — very soft and friable and in color almost everv shade of red 
A solitary papilloma is likely to arise in the bulb, while the multiple 
growths, occurring in groups or “nests ” arc commonly found near the 
meatus and at the vesical onfice These grovrths are more prone to be 
sessile than pedunculated They often ha\ e a deft surface and numerous 
outgrowths Through the urethroscope they appear as rough, wart like 
excrescences, usually of a pale pink color and of a glistemng appearance 
They are easily? rubbed off, leaving a freely bleeding base 

Bemgn adetwmas — sessile or pedunculated — are sometimes found in 
the prostatic urethra, the epithelium beneath which thev he being usually 
normal when viewed through the urethroscope These are glandular 
or tubular structures Blood and lymph channels are found in them, 
and in general their structure is stnkmgly similar to that found in 
speamens from hypertrophied prostates This has led some patholo 
gists to suggest that urethral adenomas may actually anse from tubules 
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of the prostate m the adjacent urethral floor, but others maintain that 
a more likely origin is from the uncomplicated racemose glands so 
numerous in the urethral mucosa 

Fibromas and Myomas These solid, encapsulated tumors, while 
occasionally found in the female urethra, are so extremely rare m the 
male as scarcely to enter into the diagnostic picture Their symptoms 
are similar to those of palj-ps and papillomas 
Angiomas Urethral angiomas also predominate m the female — the 
urethral caruncle, confined wholly to the female, being an example 
Angiomas of the male urethra are of slight clinical importance They 
consist merely of local thickening of the posterior wall near the meatus, 
with varicosities running through the affected area Their etiology is 
unknown, but they are probably due to the same causes that operate to 
produce vancosities elsewhere, as m the legs and rectum In males, 
long standing or other occupational strains may be responsible for the 
development of urethral angiomas 
Symptoms and Diagnosis of Benign Urethral Growths Benign ure 
thral growths, such as cysts polyps and papillomas, may occur m such 
numbers as to cause partial obstruction, but frequently they cause little 
inconvenience unless irritated, when they may bleed very freely These 
lesions are often associated with a prostatoseminal vesiculitis or poste 
nor urethnus, and symptoms, when present, may be referable to the 
sexual as well as to the urinary sphere Frequency of urination, urgency, 
and a urethral discharge are the most common complaints Benign 
urethral tumors may not only be the direct cause of a chronic urethntis, 
but frequently they exaggerate and maintain a posterior urethritis or 
prostatitis ongmally due to other causes This, and the possibility of 
such growths eventuallj becoming malignant, make their removal 
advisable 

Careful urethroscopic inspection will reveal the presence and location 
of such growths though it will rarely permit differentiation between 
polyps, papillomas, and the rare solid tumors The differential diag 
nosis, therefore, must rest on histological examination 

Treatment of Benign Tumors AH types of benign tumors of the 
urethra are readily removed throu^ the urethroscope The smaller 
growths may be directly fulgurated, while larger masses are usually 
dissected out with the thermocautery kmfe The Lowsley urethroscope 
(p 90) serves excellently for fulguration or cold excision, while the 
&rwin resectoscope (p 913) has proved effiaent in the management of 
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the larger growths b\ thennocauten Xo matter what method is used 
for remo\nng these tumors, the greatest care must be taken to a\oid 
complete penetration q{ the urethral mucosa, as the f stula that is almost 
certain to result 15 hkeh topro\everj mtractable 
Healing is promoted bj cleansing imgations and b\ rendenng the 
unne bland through medication and the forcing of fluids 
It should alwavs be remembered that benign urethral tumors are 
usuallj sou\enirs of an assoaated infection in the urethra or allied 
glandular structures and unless this infection receives proper treatment 
and is permanentlv eradicated, the tumors mil in all likelihood, recur 

Malignant Tumors of the Male Urethra 

CARCINOMA OF THE URETHRA 

Carcmoma of the male urethra must be ranked among the rarer uro 
logical lesions A rev lew of the literature bv Kirmn m 1932, in connec 
tion with the pubhcation of a case of epithelioma of the male urethra 
revealed onlv 99 authenticated cases McXalK collected 6 more from 
the literature m 1935 and added one of his own Id 1937 Goldstein and 
Abeshouse found 111 cases and added one from their own experience 
There iS a general impression that urethral carcinoma is more prevalent 
m men than in women but our invcstigatioos do not bear this out 
Malignancj of the urethra must be differentiated from that of the 
glans penis prostate and Cowper s glands Often howev er, the growth 
is so far advanced when it first comes under observation that its exact 
origin cannot be determined 

Etiology and Pathology The ctiologj of urethral carcmoma like 
that of carcmoma generallv , is unknown The majontv of these growths 
are of the squamous-cell tjpe the papillarj and columnar cell forms 
being rare Onlv one adenocarcinoma is noted m the 100 cases compiled 
bj KirwTH Urethral carcmoma occurs most frequentl> m the cavern 
ous and membranous urethra — verj rarely in the fossa naviculans the 
onlj portion of the canal lined with squamous epithelium The fact 
that most urethral carcinomas are of the squamous cell tjpe vet occur 
m a canal lined through most of its extent bj columnar epithelium has 
led to the suggestion that thc> mav be due either to embryonal cell nest 
inclusions or to metaplasia resultmg in the formation of Icukoplakic 
patches, which undergo malignant degeneration It is common knowl 
edge that old stnetures develop nests of squamous epithelium, probabh 
a metaplasia due to infection and imtation’ There mav be formation 
of patches of leukoplakia, which later undergo malignant degeneration 



INJURIES AND DISEASES OF HALE URETHRA 651 

The continuous passage of infected, irritating urine over a surface already 
damaged bj inflammation and the passage of instruments would inevi 
tablv produce a bj'perplastic reaction In at least two thirds of the 
reported cases there was an antecedent history of stricture (sometimes 
of as long as 30 j cars’ duration) before malignancj became evident 
In urethral carcinoma, as in other caranomatous legions, antecedent 
trauma or irritation is undoubtedlj a contributing factor Thus, it is 
probable that carcinoma frequentlj develops on the site of an old stric 
ture either gonorrheal or traumatic in origin The growths are most 
likely to be found m the cavernous or membranous urethra, where 
stricture is most common They are infrequent m the fossa naviculans 
and only an occasional case has been recorded in the prostatic portion 
of the urethra Several patients in the reported ca«es gave a history 
of previous removal of benign papillomas, two had suffered damage to 
the tissues by foreign bodies introduced into the urethra dunng mastur 
bation Gonorrhea bj inducing stneture, must be regarded as an 
important etiological factor Chronic urethritis of long duration would 
seem likely to produce conditions favoring malignanc> 

Symptoms As a urethral neoplasm produces partial obstruction of 
the lumen of the canal, the first symptoms are likely to be those ordi 
nanly associated with stricture difficult unnation, diminution m the size 
and cxpulsi\ e force of the stream, and straining to evacuate the bladder 
Pam, except during mictuntion, is seldom noticeable until the condition 
is far advanced If there is a preexistent traumatic or inflammatory 
stricture, neither phjsician nor patient is likely to recognize any change 
in the nature of the lesion There is commonlj. hematuria and a purulent 
discharge, which may serve to direct attention to the tumor On the 
other hand, in patients who have previously suffered from gonorrhea, the 
discharge will sometimes contain gonococa, adding further to the picture 
of a stricture induced by chronic urethritis 
As the disease progresses, however, and infiltrates the periurethral 
tissues, the patient himself may note an alteration m the size, appearance, 
and consistencj of his penis It feels hard and is often red and edema 
tous Edema of the soft parts maj be so great as to simulate extrava 
sation of urine into the scrotum and perineum Permanent partial 
erection or e\en complete priapismmaj occur Erection and ejaculation 
become increasmglj pamful until coitus, in most cases, is impossible 
There is often, although not always loss of weight, but the general con 
dition usuall} remains good — so good indeed, that the clinical picture 
IS even more clouded 
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The final stage of the disease is fistula formation and infection 'nhen 
the clinical picture ma> resemble that of periurethral abscess 

r ~ 


1 2 



lumor prolrudmq 
from urinary meatus 





Tie 127 Unusual case of primary rp thoboma of the urelhra confined to the distal por 
tion of the duct with metastascs to the nguinal nodes (1) End view showing the tumor 
protruding from the urinary meatus (2) Lateral view (3) Showing the extens e involve 
inent of the inguinal nodes The patient was 62 jears of age (Rirwinscase) 

\\T]en the growth occurs in the fossa naticulans it mat appear as a 
nodule along the course of the penile urethra or as a papillar> tumor pre 
senting at the meatus Epithehomas of the distal portion of the urethra 
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therefore, are hkelj to be observed earlier m their course, thus permitting 
diagnosis at a time when treatment may yield satisfactory results 


I P Didusch 3) 



urinary mealus 



i 

Fig 128 Ep thel oma ot utethra (1) The unnary meatus is spread apart to show the 
pap Uomatous mass (2) Urelhroscop c view showing normal uiethral membrane above 
and the papiUoaiafous growth below (3) Schematic drawing ol penis on longitudinal 
section showing estent of tumor withm the urethra Th s patient was advised to base 
an amputation of the pen s and iransplantat on of the urethra in the perineum This he 
refused The primary les on was therefore excised with the b polar cauterj the melastat c 
nodes extirpated and the tumor s te and uigu nal wounds treated first by radon implanta 
tion and later by Alpine hght and deep X ray Examination 3 months later showed sbght 
recurrence of the tumor which las treated by cauteruat on (Kirwin s case ) 


Invoh ement of the inguinal lymph nodes usuall> occurs early 
Metastasis to the pelvic nodes ina> occur directly without invoHe 
ment of the inguinal nodes 
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Diagnosis The diagnosis of urethral malignana n ould be relatn ely 
simple were the possibiliU of neoplasm alna%s borne in mmd But 
because of the rant\ of urethral caronoma and its resemblance, dim 
call}, to stncture or periurethral abscess there is gra\e danger of the 
condition not being recognized until it is far advanced About the only 
prominent uniform sv mptom u> obstruction to urination, vvnth at times, 
retention This is common to <o man} lesions m the unnarv tract as to 
be of small diagnostic value Onl} when the supposed stncture resists 
all attempts to keep it dilated when a purosanguineous discharge makes 
Its appearance or when the character of an existing discharge changes 



Fio 129 Epilbrlioma of urethra Pbotopaph taken 2 >cars and 10 months after 
operation show mg exten*i> e recurrence instilving the penis and «crolum (Kirw m s case ) 


radical!}, jnd when there is extensive induration and involvement of 
the surrounding tissues, does the phvviaan realize that he is dealing 
with a far graver lesion than has been prevnousK suspected 

Palpation and endoscopv will reveal the true nature of man} cases 
The diagnosis can onlv be positivelv established bv biopsv, which is 
alwavs warranted if done under the extreme precautions necessarv in 
making a section from a potential!} malignant lesion anvwhere in 
the bod} 

Extension to the superhcial and deep Inng nodes is likelv to be rapid 
and IS usualh cv ident on careful palpation the first time the patient is 
examined 
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Prognosis The prognosis differs with the site of the lesion, but is 
alwajs gra\e, metasta^s or recurrence being the rule If metastasis 
to the inguinal nodes is alreadj in endence when the patient first comes 
under observation, the prognosis is poor but should not be considered 
utterly hopeless The disease is, however, highlv fatal, and advanced 
cases benefit but little from any form of treatment If the results of 
treatment are to be improved, it is essenhal that earher diagnoses 
shall be made 

Treatment Several tj^pes of treatment have been advocated but 
the results so far recorded have been very disappomtmg The most 
satisfactory treatment appears to be complete excision of the primary 
grow th, if possible, with extirpation of the ingumal lymph nodes when 
involved, followed by thorough irradiation of the ingumal areas and site 
of the primary tumor Radium alone, or massive doses of roentgen ray, 
have been used m a few cases Amputation of the penis may be advns- 
able m some cases, where the growth is located m the cavernous urethra or 
fossa naviculans Recurrence should be controlled b> radiation (Radia 
tion of the Male Urethra, p 1742) 

In Kimn’s case (Figs 127 to 131), the primary lesion was confined 
to the distal portion of the urethra, but there was extensive bilateral 
involvement of the inguinal nodes 

SARCOMA OP THE tTRETIlRA 

Sarcoma of the male urethra is excecduiglv rare Campbell and Fern, 
reviewing the literature on all forms of urethral sarcoma m connection 
with the publishing of a case of melanosarcoma, m 1936, found only II 
other reports In these, the cell structure varied considerably Two 
were designated as lymphosarcoma, 2 as round cell, 1 each as epindle 
cell, myosarcoma, myxosarcoma, and ‘ sarco caranoma ’ One, de 
senbed as "pigmented ’ was presumably a melanoma, although these 
authors did not regard it as identical with their own, which they reported 
as a “mahgnant melanoma” and beheved to be unique 
The location of the growths also vaned widely Three were m the 
prostatre urethra, 1 in the membranous acethcd, 2 ta Che bulb, 2 at 
the penoscrotal junction, and 3 m the penile urethra 

Symptoms The symptoms, course, and grav e prognosis of sarcoma 
of the urethra parallel those of sarcoma elsewhere in the urogenital tract 
In general, the symiptoms resemble those of carcinoma, but sarcomas 
progress more rapidly and cachexia is soon evndent Metastasis, first 
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to the mguinal region and shortly to widely separated sections of the 
body, IS the rule Death from renal failure or neoplastic toxemia 
rapidly follows 

Treatment Amputation of the penis, or cautery excision of the pri- 
mary lesion, wnth radiation by x ray and radon implantation, has been 
tried with some immediately favorable results, but the prognosis is 
always very grave 

Slncture oj the Urethra 

Stncture of the urethra is an abnormal narrowing or loss of dilatabihty 
of any portion of the urethral lumen 

Incidence There has been a conspicuous diminution in both the 
frequency and seventj of stncture of the male urethra in recent decades 
More prompt and better treatment of gonorrheal urethntis and of ure 
thral mjunes — ^the two major causes of stncture — have resulted in a 
reduction of such grave sequelae as extravasations, unnary fistulas, and 
urethral and penurethral abscesses Despite this improvement, how 
ever, stncture of the urethra must still be regarded as a fairly common 
lesion, and in clinical and hospital practice the more se^e^e tj'pes are 
still relatively frequent 

Etiology and Classification By far the most common cause of ure 
thral stncture is gonorrheal urethntis Nett in importance is trauma 
Urethral spasm may produce a temporary stncture Pyogenic mfec 
tions tuberculosis, and syphilis are infrequent causes of stncture of the 
urethra 

A convenient and commonly accepted classification is the following 

1 Spasmodic stncture 

2 Congenital stncture 

3 Acquired stncture 

a Traumatic 
b Inflammatory 

Spasmodic Slrtcliire Spasmodic stncture is due to contraction of the 
muscles of the deep urethra A vanety of factors may be responsible 
for urethral spasm posterior urethntis or urethrocystitis, stone, rough 
instrumentation, irntation produced in the deep urethra by acidurme, 
excess coitus, masturbation, or alcoholic ovenndulgence Sometimes 
the cause is purely psychic 

Spasm occurs only m the membranous urethra and may be very diffi 
cult to differentiate from true organic stncture at the bulbomembranous 
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junction Spasmodic stricture, moreo\er, is often associated with or 
game stricture, in fact, organic stneture is a common cause of spasm 
Urethral spasm almost alw a\ s relaxes under anesthesia Cv sto urethrog 

raph\ IS helpful in diagnosmg spasmodic strictures Chetwood's 
method of differentiation is also to be recommended If a blunt instru 
ment is held firmlj against the face of a spasmodic stricture, with gentle 
but steady pressure, the contraction often yields suddenly and the m 
strument enters, causing a certam amount of pam, but if the constriction 
is a true stneture the resistance is firm and tight and is not suddenh 
o\ ercome by the gentle pressure of an instrument larger than its caliber 
The spa'm can usually be rehe\ed by hot apphcations, hot sita baths, 
or the use of sedatnes or antispasmodics Irntation of the postenor 
urethra may be lessened b\ the mstillation of a soothmg solution If 
there is much distention of the bladder, catheterization may be necessarv 
It IS essential that the phy’Sician search out the cause of the spasm, which 
may be mental or physical, and apply the appropriate treatment 
Congenital Stricture Congenital stnetures of the urethra are more 
common at the meatus, but may occur as mucous folds between the 
meatus and the bulb or as \ alvular obstructions in the prostatic urethra 
These ha\e already been considered under anomalies Some congemtal 
narrowings ef the urethral lumen mav be msuffiaent to cause urmary 
difficulty !0 childhood, but should the urethra later be impaired b\ gonor 
rhea or injury, serious aggra\ation of the congemtal condition max re 
suit In medico-legal practice the congenital factor in such cases might 
well proxe perplexmg 

Traumatic Stricture Traumatic stnetures are caused b% ertemal or 
internal injury to the urethra 

External \nolence (straddle injuries, fracture of the pelvis, bullet 
xxounds, etc ), causing complete rupture or extensive laceration is, after 
gonorrhea, the most common cause of urethral stneture Unfortunately , 
the hazards of our macbme age hav c mcicased the number of such aca 
dents These mjunes usually involve the bulbous and postenor portions 
of the urethra Rupture of the penis may result m stricture of the 
pendulous urethra 

Unwise medication with caustics and strong antiseptics is a com 
paratively rare cause of fibrosis and stricture Stneture may also 
follow operation, such as transurethral resection and prostatectomv or 
ill advn«ed or unskilful instrumentation 
WTiatever the cause of the injury to the urethra contraction of the 
resulting scar tissue mevntably induces narrowing of the lumen, which 
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must be persistently combated by dilatation if stricture is to be avoided 
Traumatic strictures ma> develop rapidly, or may produce no symptoms 
until weeks or months after the injury to the urethra The\ are usually 
extensive lesions, occurring over 1 5 to 4 cm of the urethra When 
once formed, they are much more difficult to dilate than those of in- 
flammatory ongm, and frequently require surgical excision Pre\en- 
tion of stncture formation by prompt recognition and proper treatment 
of urethral injuries is, therefore, of the greatest importance All victims 
of urethral trauma should have impressed upon them the importance of 
observation and dilatationat regular mterx'als m order to prevent sclero- 
sis and stricture 

InJIammalory Slnclure Approximately 90 per cent of all urethral 
strictures are inflammatory in ongm The vast majontv are post- 
gonorrheal Tuberculous, syphilitic, and pyogenic infections account 
for a relati\ely small number 

Inflammatory strictures ma> form m an> part of the canal, but usually 
occur in the bulbous and bulbomembranous portions — the favorite 
sites of chronic urethritis Strictures of inflammatory ongm are fewer 
and less severe m the pendulous urethra, and rarely involve the prostatic 
urethra 

The mucous membrane will be found indurated and thickened 
Resorption of infiltrating elements deposited in the submucosal and 
periglandular tissues durmg the acute stage leads to the substitution of 
fibrous tissue, this, contractmg, causes narrowing of the urethral lumen 
That the hardening and thickening which leads to stncture is a gradual 
process is evidenced by the length of time that ordmarilj'-elapses between 
the date when the patient has been deemed cured of his urethritis and the 
onset of symptoms of urinary obstruction — usually a year or more 
Not infrequently years elapse before retention occurs Once the im 
pediment has arisen, howoer, the small amount of urme which it at 
first holds back is, ne\ ertheless, sufficient to irritate the tissues behind 
the stncture, so that the process of inflammation and repair by the for 
mation of scar tissue proceeds as a viaous circle Even with marked 
retention, there will at times be found only a thm band of cicatncial 
tissue, m other cases, it will form a good sized irregular mass 

Such a stncture, seen through the urethroscope shows no evidence of 
the antecedent h\'peremia and inflammation Viewed postmortem, it 
will have a yellowish white color in advanced cases, a band of scar 
tissue will hate wholh replaced the mucosa and penetrated to the corpus 
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spongiosum Bej ond the stricture the urethral wall mil appear eroded 
and usuallj much distended 

Symptoms The most common symptoms of stncture of the urethra 
are a persistent urethral discharge and some disturbance of urmation 
Shreds are alwajs detectable in the urme Later, with infection of the 
urethra and bladder, the unne becomes cloud) from pus and mucus 
This the patient is likel) to attribute to an exacerbation of a previous 
gonorrheal urethntis or to a ntvk attack, Frequoic) of urmation, de 
crease in the sixe and projectile force of the stream, difficulty, and 
dnbbbng after urmation are all common cumplamts An acute rcten 
tion raa) be the reason for the patient seeking medical aid 
Some patients complain of pamful erections Occasionally a stricture 
is so located as to pre\ent complete ejaculation of the semen, which 
either dnbbles out of the urethra after coitus or flows backward mto 
the bladder to be eiacuated m the unne There may be dechne of 
sexual power or even complete impotence 
Dilatation of the urethra behind the stncture results m infiltration 
of the tissues of the urethral walk Rupture with extravasation mfec 
tion, and unnaty fistulas is the senous and not mfrequent sequel 
Remoter complications are the changes m the urogenital tract due to 
back pressure and mfection In stncture with chronic postenor urethn 
tis, the prostate and glandular adnexa are almost alnaj’s involved, 
Though the stncture is seldom so tight as to cause complete retention, 
with stnctures of small caliber the stream is frequentl) reduced to a mere 
thread Residual unne is almost constant Long continuance of the 
stnctured condition e\ entually produces cj stitis, and in the absence of 
treatment, maj cause irreparable damage to the upper unnaiy tract 
Diagnosis The diagnosis is based upon the histor), phjsical ex 
amination and instrumental examination of the urethra Cj-sto- 
urethrography, used alone or m aiojunction with other methods is a 
v’aluable aid in the diagnosis and location of urethral stnctures par 
ticularlv in patients with small cahber or unpenetrable stnctures m 
whom instrumentation is difficult or impossible In addition to demon 
strating the location, number, and extent of the stnctured areas it has 
the added advantages of differentiatmg spasmodic from orgamc stnc 
tures and of delineating associated pathological lesions of the urethra 
and its adnexa, such as submucosal and glandular dilatations prostatic 
abscesses and fistula*: • 

Instrumental examination delenmnes not onl) the presence of stnc 
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ture, but its location, size, and type The instruments required are 
bougies £L boule, whalebone filiforms, Phillips woven silk whips, olive 
tipped catheters and bougies, and conical sounds These instruments, 
as well as the preparation of the patient and the technic of instrumental 
examination, have alreadj been amsidered in the chapter on Instru 
mental Examination (Urethral Exploration, p 71) For observing 
the surface appearance of the urethral mucosa, the cysto urethroscope 
IS of distinct advantage 

As in any disturbance of the lower unnary tract, a careful routine 
examination should be earned out before instrumental exploration is 
imdertaken This consists of inspection and palpation of the external 
genitaha, rectal palpation of the prostate and vesicles, examination of 
the urethral discharge, and physical and laboratory examination of the 
urine Such investigation should reveal any associated lesions and 
complications, such as chronic urethntis and the changes in the uro- 
genital tract due to unnary backpressure and infection, which must be 
correlated with the findings of instrumental exploration 

Treatment Tiro methods of treatment are available (1) gradual 
dilatation, (2) surgery 

(1) Dilatation Needless to sa>, surgery should be avoided whenever 
possible, and m the great majority of cases patience on the part of both 
doctor and patient will obviate the necessity of operation But even 
in cases where operation is necessarv, dflalation becomes an essential 
adjunct if permanency of cure is to be maintained Dilatation, aside 
from the mechanical stretching produced, leads to a certain amount of 
resorption of scar tissue The greater the degree of this resorption and 
softening, the better, of course, will be the end result The eSect pro 
duced by the sound, in the gradual stretching of the hardened tissues, 
IS not unlike that produced by massage on cicatricial areas on the ex 
ternal surface 

Djl3}3t>£V! OTJb^ldorjnsandinllDwers cniural sounds,, 
graduated bougies, and Kollmann dilators 

In acute retention, filiforms and followers, if properly used, will, as a 
rule, obviate the necessity of qrstotomy or penneal urethrotomj Man> 
cases of apparently impenetrable stneture may be successfully dilated 
by using the Lowsley forward looking urethroscope (p 90) for the pur 
pose of introducing filiforms under direct vision, thus saving the patient 
a major operation 

For progressive dilatation, conical sounds are used at carefullj spaced 
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intenals Sometimes dilatation is begun with filiforms attached to 
followers, bj means of which the caliber of the largest ‘^und capable 
of passing can be determined The first sound employed «.hould be 
capable of sbpping into the bladder practicalK of its own weight Force 
should ne\er be U'^ed If the first sound selected wall not pass, insert a 
smaller one Xot more than two sizes of ^unds (or followers) should be 
inserted at the first session, and about 3 dai s should be allowed to elapse 
before the ne-^t treatment Further dilatation is accomplished b> 
graduallv increasing the <ize of the rounds ne\er using more than two 
or three successn e numbers of the caliber scale at ani one session It 
maj be ad\isable, at each treatment, to start mth a “^und a size smaller 
than that last passed As the lumen of the urethra gradually increases 
in caliber, and the tendency to contract after dilatation is more and 
more o\ercome, the time between treatments should be graduall> ex 
tended 

The length of time dilatation must be contmued \anes wath the in 
di\idual patient In general, if the urethra can be dilated so that it 
will readili recciie a Xo 25 to 30 F sound after an extended inter\al 
of non mtcriention, the result ma\ be considered good 
The Iwollmann dilator mai pro\e useful after the lumen has been 
increased bi sounds to Xo 2S-F or more, but if used too earl>, it is 
likel) to cause injurv to the urethra that will defeat its own purpose 
The object in dilatmg the constriction is to cause a necrosis of the 
hardest fibers b> damage so slight that it w^^ be repaired, not bj scar 
tissue, but fa% absorption — thereb) lessening the constriction 
At first, dilatations should be earned out e\ei^ 5 da>s Later (ac 
cording to the tendena of the stneture to recur) the mtenal should be 
extended to a week, 2 weeks 4 weeks 6 weeks 3 months, 6 months, and 
finallj once a xear, but a patient who has had a ‘ filiform stneture at 
anj time m his life must count on ha\ing his urethra dilated at least once 
annua]l> 

Dilatation bi promotmg dramage usualh helps in the elimination of 
mfection. but where there are assoaated le'ions supplemental treatment 
must be directed to these 

(2) Operative Treatment Surgical treatment consists of meatotomj 
mtemal urethrotomv, external uretbrotomi, and cistotomi These, 
and the mdications for their performance, are considered under Opera 
ti\e Treatment of Stneture of the Urethra (p 673) 

As a rule, surgical trcalment should be reserved for tho'-e relati\el> 
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infrequent cases where the stnctured area is too extensive or the stric- 
ture too tight to admit of dilatation, or where dilatation has been unsuc- 
cessful or IS poorlv borne, or where oimphcating factors, such as e\ 
travasation, suppuration, or fistulas, exist In general, meatotomj is 
indicated m stnctures of the external meatus, internal urethrotom> in 
strictures of the anterior (pendulous) urethra, and external urethrotomj 
or cystotomy in stnctures of the bulbous or membranous urethra 
No matter what surgical treatment ma> be emplo> ed, dilatation con- 
stitutes the mam feature of the after treatment 

Acquired Dnerttculum of the Urethra 
Etiology Acquired di% erticula occur mainlj in the posterior urethra, 
and the chief causes — calculus, stricture, rupture of a periurethral ab- 
scess or cyst into the urethra, and traumatic perforation of the urethral 
wall — are more common m adults Congenital du erticula, on the other 
hand, usuaU> occur on the \entral wall of the antenor urethra, and fre 
quently give symptoms in infancv or earl> childhood (Congenital Di\er 
ticulum, p 625) 

Stone is a fairlj frequent finding m connection with urethral diver- 
ticula Calculi may form, or lodge, in a congenital diverticulum, or 
may themselves be the cause of the saccular formation Acquired div er 
ticula due to atone are usuallv located in the perineum or the pendubus 
urethra Congenital v alv es or urethral stricture ma> cause such dilata 
tion of the urethra as to result in permanent pouches above the ob 
structed area A diverticulum ma) be formed bv the rupture into the 
urethra of a periurethral abscess or a cyst (such as a retention cj st of a 
Cowper’s gland duct) and persistence of the fistulous opening with 
dilatation of the duct behind it Other diverticula anse from perfora 
tion of the urethral nal! bi external trauma or improper instrumenta 
tion 

Symptoms and Diagnosis The onset of symptoms is generallj in 
sidious Small diverticula maj cause no disturbance l\Tien medical 
advice is sought, it js usuallj for difficult urination and a fluctuating 
tumor in the penneum, scrotum, or penis The most common com 
plamts are of terminal incontinence, decreased expulsixe force of the 
stream, and the increased length of time required for micturition Ir- 
regular symptoms are total incontinence and pjTiria Most diverticula 
are so located as alwa> s to contam unne, which decomposes and leads to 
disorders of the urinarj tract Pressure of the filled pouch on the ure- 
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thral lumen produces dilatation infection and pathological changes in- 
the unnarv tract abo% e the obstruction SjTnptoms of prostatitis and 
cjstitis are common 


Fic 132 Sag tUl section show og a large di ertmilom of the urethra In the lower part 
of the scrotum is a large caTily oontaiaing pus this displaced the tesUs aatcnorly 

As a rule a urethral di\erticulum is readilj recognized bj the urmary 
difficulties It causes and the detection of a fluctuating mass near or upon 
the penis This subsides tthen pressed upon the retamed unne being 
therebj whoUj or partiallj evacuated. ^Vhen not distended with unne. 
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the sac is usually soft and pliable, but when filled, it appears as a firm, 
tense mass Of the 115 cases of urethral diverticula studied by Lowsley 
and Gutierrez (109 collected from the hterature and 6 observed per- 
sonally), 61 of the diverticula were located in the antenor urethra and 
54 in the posterior urethra 

The orifice of the diverticulum may be plamly seen through the ure- 
throscope, and urethrography ivill give further mformation regarding 
Its location and size and the assoaated lesions 
Prognosis If the diagnosis is made before serious in 3 ury has been 
done to the bladder and upper urinary tract by back pressure and in 
fection, the prognosis is good, and excision of the sac is usually followed 
by complete relief of the symptoms 
Treatment Small urethral diverticula are not infrequentlj di' 
covered when exploring for other purposes, having never caused the 
patient any inconvenience These are sometimes better left alone 
Large and obstructive diverticula require radical resection The earlie: 
the diagnosis and surgical intervention, the less the danger of irreparable 
injurj to the upper part of the tract through unnary stasis and infection 
Complete exasion of the sac and reconstruction of the urethral wall i« 
the preferred treatment, and can be performed with relative ease (Ex 
asion of Urethral Diverticulum, p 691) 

Urethral Calculus 

Etiology Most urethral stones have formed higher up m the urinary 
tract and lodged in the urethra A small stone expelled from the blad 
der may lodge m an irregularity of the urethral wall, which it quickly 
enlarges b> pressure and accretion Primary stones of the urethra are 
less common and are usually caused by urmaiy stasis such as occurs with 
prostatic hy'pertrophy, abnormal dilatation of any portion of the canal, 
stricture, and diverticula where urine may remain for long penods, 
gradually concentrating until a concretion forms Stone and diverticu 
lum are frequently associated, but whether the stone is a cause or a 
result of the sacculation may be impossible to determine Prostatic 
stones may rupture through into the urethra The chemical state of 
urine plajs an important part m the formation and composition of 
urethral stones 

Urethral calculi are as a rule solitary, but \ery large collections of 
stones have occasionally been reported 

Symptoms The symptoms vary according to the location, of the 
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Stone and the degree of obstruction and irritation it produces The 
formation of stone m a congemtal di\erticulum ma> be a length\ process, 



Fic 133 Rfmovusf a stone from lie prostaiic urethra w th the L<Msle> grasping forap* 

and calcub in congenital dnerticcla ma^ remain a long time ttilhout 
produang sjTnptoms 

The stTnntoms of urethral calculus are more liLelj to appear graduallj , 
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and usually have been in evidence for some time when the patient seeks 
medical aid Evidences of stone in the urethra are decrease in the size 
and expulsive force of the stream, dnbblmg or steadily increasing m 
continence, retention, and pam The pain is often felt only on assuming 
some particular position, and is sharp and radiating Stones in the 
prostatic urethra are usuallj the most painful, the pam being felt in the 
perineum, rectum or sacrum Often the patient has been aware of a 
“lump” in the penis for some time, but seeks medical advice onlj after 
It has caused suffering or serious inconvenience In one case the stone 
was known to have been present for 53 >ears (Hirsch), and in another 
for 23 years (Galbraith) Unrecognized calculi maj induce periurethn 
tis, with subsequent suppuration and formation of a fistula 

Diagnosis A careful historj, simple palpation of the penis and 
rectal pialpation are often sufficient to give presumptne endence of 
stone m the urethra, and confirmation can be obtained bj urethroscop) 
and, if necessary, bj urethrography after the injection of an opaque 
medium 

Treatment Treatment depends upon the size and location of the 
stone and on the state of the urethra Removal of the stone through the 
urethroscope is frequently possible Small stones in the anterior urethra 
ma> sometimes be milked out and the urethra irrigated with mild anti 
septics Gradual dilatation with sounds may permit passage of a 
movable stone Stones embedded m diverticula ivill seldom 

emerge without assistance They can sometimes be reached through 
the urethroscope and withdrawn with forceps without injury to the 
urethral wall The sac can then be destrojed by diathermic methods 
Occasional!} , small diverticula containing fine stones ma> be emptied of 
their content and stretched bi gradual dilatation until they are incapable 
of retaining an> thing 

External urethrotom) is sometimes necessary, but should be em 
ployed onl> when more conservative measures fail The surgical re 
TOAval cit wcefei!. cil.c-wV. bixOfA’i descwbftd Mwi vU.'i'y.ca.tfld w-viat 
Operative Treatment of Urethral Calculus (p 696) 

Diseases of the Urethra in Children 

Most of the urethral irregularities encountered m male children are 
congenital deformities h>’pospadias, epispadias, valves of thejiostenor 
urethra stricture of the meatus and congenital diverticulum The<e 
have ahead} been discussed 

Male children are not often afflicted with urethritis Gonorrhea in 
children has a decided proclmt} for the female sex 
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Urethral neoplasms in children lia\e been reported m rare instances 
A feiv cases of poKTis are on record, and a ca«e of sarcoma m an infant 
aged S weeks (Puhl) Herbst has seen a case of fibrosis at the a esical 
neck in an infant dving of uremia at the age of 9 months 
Urethral calculus occasionallj occurs in children 
The treatment of these conditions in children does not differ from that 
in adults 
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CHAPTER XXI 

OPERATIVE TREATMENT OF THE MALE URETHRA 

A large proportion of urethral mter\entioas are done mtraurethrally, 
and are either office procedures or reqiure oni> a bnef hospital sojourn 
General anesthesia is rarely necessarj except for children, and the 
routine preparation is, m general, that cmploj ed in office examination 
or cjstoscopy 

Preoperaltve Preparation 

The urethral canal should be well irrigated with a mild antiseptic 
normal saline solution, boric aad, 4 per cent, argjrol, 2 per cent, or 
potassium permanganate, I 4,000 Metheoamine, or other unnar> 
antiseptic, should be adnunistered oraU> for several daj s before opera 
tion 

For mtraurethral procedures, the preparation is the same as for Q*8tos> 
copy or urethroscopy 

For open operations, the external gemtals and perineum are shaved^ 
cleansed with warm water and tmcture of green soap, and spra>ed with 
tmcture of zephiran, 1 1,000 tmcture of merthiolate, 1 1,000, or other 
skin stenliziog solution. 

The patient’s bladder should be kept well filled with stenie water or 
other distending fiuid so that its location may easilj- be made out and its 
entrance recognized by the fluid escapmg from it mto the urethral canal 
Position of Patient on Operating Table 

For most urethral procedures, the patient lies on his back with the 
thighs well separated For external urethrotomy, he is placed m the 
Iithotom> position One of the special tables designed for prostatectomj 
IS utilized if available 

Anesthesia 

“Most operations uppn the urethra arc now done under spmal or sacral 
anesthesia, although some surgeons still prefer a general anesthetic for 
such a procedure as external urethrotom> For operations withm the 
urethra, local anesthesia with cocame dcnvatives is widel> emplojed 
Pentothal sodium, admmistered intravenouslj, is useful for a short pro- 
cedure For children, general inhalation anesthesia is preferable 
672 
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All of these methods are discussed m the chapter on Anesthesia m 
Urology (p 190) 

Operahie Trealmenl oj Stricture oj the Urethra 
Meatotojiy 

Indications Meatotomy is imperative in all cases of congenital 
stenosis of the urmar> meatus Enlargement of a small meatus (No 
26 F or less) is frequently necessary in cases of persistent or recurrent 
non specific or specific urethritis, and for the satisfactory passage of 
cystoscopic or urethroscopic instruments Gradual dilatation is the 
best method of accomphshing this, but often the necessary delay is not 
possible 

Technic of Meatotomy The meatal hps are iormed of the cavernous 
tissue of the glans, and are jomed above and below by membranous 
commissures As a rule, meatotomy is best done by slitting the bottom 
commissure 

Local infiltration anesthesia is usually sufficient for an adult or older 
child General anesthesia is preferable for an infant The preparation 
of the field is the same as for arcumcision (p 319) 

A fine scalpel is introduced for a distance of 1 cm within the meatus 
The lower surface of the urethral mucosa is then incised, the cut being 
earned through the glandular substance until the mfenor surface of the 
glans IS reached A glass bougie (S inch m diameter tapenng to ^ 
inch) IS immediately inserted, and if this does not easilj pass, the in- 
cision IS carried a little higher up the urethra Any shgbt bleeding is 
easily controlled by digital pressure The cut edges are held apart by a 
stitch inserted on either side, this pa^s from the urethral mucosa 
through the glans and along the corona, and is tied on the outside of the 
glans 

Complete healing should take place in 4 or 5 days Thereafter, the 
meatus should be dilated twice daily with a glass bougie of the same 
size and shap? as that joserted at operntJca The uiSaat’s nttendaat 
(or the patient, if old enough to cooperate) should be provided with the 
rod and instructed in its use 

Meatotomy, with Suture of Cut Edges Ballenger, Elder and McDon 
aid advocate sutunng of the cut edges, which they claim does away with 
the necessity of passing sounds to keep the meatus open while healing, 
and makes for better cosmetic and final results Their technic is as 
follows * 

Preliminary to infiltration with novocame, i ounce of a 1 or 2 per 
cent solution of novocame is injected mto the urethra and held for 2 or 
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3 minutes The mucous membrane is thus partiallj anesthetized, so 
that the needle puncture can be made just within the meatus through 
the mucous membrane with less pam than through the skm The 
addition of a drop or two of adrenahn solution to the nowcame lessens 
the bleeding and thus facilitates suture The meatus is lengthened to 
the desired size b\ incising its lower end (occasionallj the upper com 
missure) with a fine scalpel The first sutures are placed at the outer 
edges of the cut catching onl\ the <;kin and mucous membrane in the 
sutures The deeper part of the mucous membrane maj be reached 
more easilj if the second or third stitches are temporarilj left long «o 
that the\ can be used as retractors to open up the meatus and expose 
the inner margin, of the mucous membrane The sutures buttonhole 
the cut edges pre\ entmg their re adhesion and making the postoperatu e 
use of sounds unnecea»an 

Intern \l URETnsoTom 

Indications Internal urethrotom) is necessar> m those compara 
ti\eh infrequent ca^es where a stricture of the pendulous urethra is too 
dense or too resilient for dilatation where dilatations are poorlj borne 
■where economic rea«ons deter the patient from the lengthier non 
operatiNe process or where complications make immediate restoration 
of the urethral caliber imperative 

Urethrotomes Technic of Internal Urethrotomj There are several 
tj'pes of urethrotomes available but the ones most often used are the 
Maisonneuve and the Otis If the stricture is verv light (less than "No 
13 F ) the "Maisonneuve urethrotome must be cmplojed 

The mam shaft of the 'Maisonncuvc urethrotome is a rather fine rod 
with a curv c similar to that of a sound There is a groov e upon the 
concave side along which slides a tin> knife shaped like a glaziers 
pomt and attached to a fine handle bv •which it is manipulated The 
urethrotome is attached to a filiform which is so held that the groove of 
the urethrotome faces the median line of the dorsum of the penis ^\^len 
the mstrument has passed the stneture the knife la fitted into the groov e 
provided for it and the stnetured area inased 

The Otis urethrotome has a dilatmg feature lacking m the Mai'on 
neuv e instrument This acts in much the same w a> as do the mechani 
cal dilators Wth this instrument it is possible to dilate the stricture 
as It IS being cut The urethrotome consists of two parallel bars which 
can be separated bv ’manipulating a thumb 'icrew on the handle and 
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are supported by the ele\ation of smaller, horizontal bars as the main 
bars are separated The upper parallel bar has a groove through which 
knives of various sizes may be sbpped The instrument is introduced 
closed and pushed up the urethra until its tip has passed the stricture 
With the blade exactlj in the upper median Ime, the thumb screw is 
turned so as to separate the bars as far as possible without tearing the 
tissues, which should only be rendered tense enough to facihtate division 
of the stricture With its sharp edge against the urethral roof, the knife 
is now drawn forward and the stricture divided completely The blade 
IS then drawn back to its groo\e and the bars separated still further 
If the characteristic resistance is stil! felt, division of the stricture is in- 
complete and further cutting is necessary 

A stricture may be incised from its anterior edge toward the bladder, 
or the urethrotome maj be passed beyond the stnctured area and then 
drawn back toward the meatus, severing the stricture from its vesical 
toward its meatal aspect 

After-care Following internal urethrotomy, pains must be taken 
to assure open healing of the cut, otherwise there will be no enlargement 
of the urethral lumen This is accomplished bj the passage of sounds 
at intervals of 4 or 5 days The first sound passed postoperatively 
(on about the fourth day) corresponds to the caliber of the dtlaled canal, 
and the surgeon endeavors to maintain this caliber until healing has 
taken place 


External Urethrotomy 

Indications External urethrotom) is necessary when the stncture 
IS impassable, and is regularlv used for permeable strictures located as 
far back as the subpubic ligament which cannot, for one reason or 
another, be subjected to dilatation External urethrotomj (or cvstot 
om>) IS also necessary when the stricture is complicated bj extras asa 
tion, abscess, sepsis, or fistula 

Perineal Section Without a Guide Stncture of the urethra due to 
bacterial causes is seldom extensile The narrowing occurs over a 
short distance as a rule, and usually in the bulbous and bulbomem 
branous portions of the urethra In such strictures, if insertion of a 
guide IS impossible, it is our practice to place the patient squarely upon 
the table, then, with a hollow backed sound m the urethra, a perineal 
section is made, the urethra opened m its bulbous portion and the m 
cision extended toapointdirecth under the symphv sis pubis in the mid 
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line, because this is alwaj s a fixed portion of the urethra The prostatic 
urethra behind the stricture is alwa>s dilated, and if the urethra is 
opened under the s)Tnph\ sis the operator ill be able to insert his finger 
or the instrument into the dilated portion and thence into the bladder 
The Otis urethrotome can then be introduced and mcision made m the 
urethral wall m the stnctured portion, and sounds up to Ko 28 F 
passed The bladder is drained bj a tube extending through the pen 
neal ^lound This is remoxed 5 or 6 da>s after operation and sounds 
immediatelj passed 

External Penneal ’Drethrotomy with a Guide If the stncture is not 
too tight, the regular grooved staff may be employed at the outset, 
otherwise a filiform must first be mtroduced The mstniment is passed 
all the way to the bladder so as to male sure that it has not entered a 
false passage 

^Vhlle an assistant holds the staff so that the groove is readily pal 
pable through the perineum, the Lnife is mserted about 4 cm antenor 
to the anus and its point drami backward along the groov e m the direc 
tor until It unpinges upon the membranous urethra— a distance of from 
1 to 2 cm ITie inasion should be large enough to permit entrance of 
the operator’s finger With the finger m the wound, the staff is with 
drawn The finger can now be passed back through the urethra and 
into the bladder Abscesses, calcub, or other pathological conditions 
can be felt by the exploring finger, and it can be determined whether 
or not the stncture has been completely severed Should the inosion 
not be large enough to permit passage of the finger, a grooved director 
must be mserted through the perineum and the stnctured area inased 
still further upon it A rubber permeal tube is inserted into the bladder 
and stitched to the wound It is usually removed after 5 days 

After-care Following external urethrotomy, the urethra must be 
dilated at stated intervals over a period of manv months as scar tissue 
tends to s hnnk long after the wound is completelv healed 

Resection of Sirictured Area 

Resection of Extensive Stncture m the Membranous Urethra Radi 
cal resection of the stnctured area is sometimes necessary m extensive 
stnetures of the membranous urethra— usually of traumatic ongm 
This we do as follows 

The patient is placed on the table in the lithotomy position A 
guide IS passed mto the urethra as far as it will penetrate An mv erted V 
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incision IS then made in the perineum and deepened until the mem- 
branous urethra is exposed All of the cicatricial tissue, no matter how 



Fig 134 Resection of extensive stnctuie of the deep urethra (1) Sagittal view, show 
ing d^se uipeftneable stncture of the membranous urethra (2, 3) A sound is passed 
down to the stricture the membranous urethra exposed through an inverted V incisioa 
in the perineum and the urethra divided neat the bulb (4) Dividing the urethra near 
the apex of the prostate 


extensive, is excised The cut ends of the urethra are anastomosed with 
chromic catgut, the sutures being placed anteriorly only A small 
rubber tube is inserted into the bladder and extends out thtough the 
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permeali\ound, which is closed in laj ers, plain catgut being used for the 
musculature and sDkw orm gut for the sLin 



Fig I3i Re'cction of extensive stneture of the deep urethra (1 2 3) Compleung 
resection of the strictured area (4 5 6) Anastomosing tie cut ends of the urethra, 
(i) Final skin closure 

Electrosurgical Resection of Stnetured Area Certain ttpes of 
stneture are successful!) handled b) the restctoscone Hemorrhage is 
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usually slight, and the formation of septic foci practically ne\ er occurs, 
the sealing off of the blood vessels preventmg septic absorption 
The stricture should be dilated as much as possible before the resecto 
scope IS introduced Theprocedureisotherwise similar to that described 
on page 915 for resection of the prostate The postoperative care is 
very simple A catheter is left m the urethra for a few days, daily 
irrigations are given, and unnary antisqitics admmistered orall> to aid 
in warding off infection 

Operative Treatment of Ruptured Urethra 
Most cases of rupture of the male urethra fall into one of two major 
groups (1) the so called "straddle mjury,” in which the bulbous urethra 
IS wholly or partially severed and there are assoaated perineal injuries, 
(2) injurj, usually of the posterior urethra, wnth fracture of the 
pelvis 


Treatment or Rupture Wimoux Pelvic Fracture 
Treatment of "straddle” and other injuries uncomplicated by pelvic 
fracture vanes according to the extent and condition of the lesion 
Drainage of Bladder and Extravasated Areas Of ffrst importance is 
the prompt institution of bladder drainage, to prevent leakage into the 
surroimdmg tissues, or, if such leakage has already occurred, ample 
drainage of all extravasated areas, to control infection and lessen scar- 
formation, sclerosis, and stncture In such injuries there is likely to 
be extensiN e perineal ecchymosis and formation of a large hematoma 
Free incision is frequently necessary , to evacuate blood clots and extra va 
sated urine If ample drainage, both suprapubicallv and penneally, 
IS provided and maintained, the tears and ruptures usually take care of 
themselves unless the urethra is completely severed, in which case it is 
necessary to suture only the roof of the urethra Too much suturing 
in these soft, contused, ecdiymiotic tissues defeats its own purpose 
Stncture is a common sequel of ruptures of the bulbous urethra Ample 
drainage and early dilatation of the urethral lumen, with continued 
attention over a long period, lessen sderosis and stncture formation 
Repair of the Urethra Opinions differ m regard to the advisability 
of immediate repair of the urethra If the patient’s condition warrants, 
early repair should be done Occasionally , if a catheter can be passed, 
a partially ruptured urethra raav be “splinted” upon it and may heal 
vithout further interference Usually, however, the passing of a cathe- 
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ter 15 impossible Under these orcumstances, the most ODinmon treat 
meat is penneal urethrotom> with suture of the tom edges o\er an in 
dwelling catheter 

Great difficulty may be experienced m locating the seiered ends A 
sound passed through the meatus will sfaoi\ the location of the distal 
end, but finding the posterior end is not alway's easy Compre^'ion of 
the bladder by abdominal pressure, and observation in the penneal 
wound of the source of urme, will sometimes localize it If not, retro- 



grade catheterization (after suprapubic cystotomv) is the usual method 
of accomplishmg this A sound passed through the vesical sphincter 
downward will demonstrate the location of the postenor end of the ure 
thra- Both ends havnng been located, the urethra can then be repaired 
tn. anasLomnsis oi the SR\ered suprap^uiuc drainage^ being 

mamtamed until healmg has taken place 
Another method of repair quite frequently employed is as follows 
Extrapentoneal suprapubic i^stostomy is first performed A male 
sound IS mtroduoed through the meatus and adv anced toward the site 
of rupture A female sound is passed through the cy stotomy wound 
into the vesical «phmcter and advanced into the postenor urethra (being 
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Fig 137 Extravasation of urine Multiple incisions in abdominal wall and scrotum 
for free drainage of the eztraiasated FCgion The rubber tubes are dranTi from one Ina 
Sion to another by a clatnp 
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guided b} gentle domiward and forward pressure) until it can be fitted 
o\er the male tip The female ««ound is then genth withdrawn from 
the bladder, thus leading the male sound through the \esical neck and 



Fw 1S5 Operation (or rupture of the urethri. (1) Sa^ttal view showing the ureltra 
ruptured in the membranous portion (2) A sound is pas^ down to the rupture and sn 
inverted ^ incision made m the petineiun and demened to expose the membranous urcthra. 
Tlie tip of the sound can be seen in the severed disUl end of the urethra. (4) Sagittal 
wew illustrating the technic used when the himca of the proiunal end cannot be located. 
A suprapubic inasion is made and a sound Passed through the vesical onSce and prostatic 
urethra, showing the location of the proxtmal end oi the urethra. 
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into the bladder The lower end of the male sound is no%\ co\ered by a 
soft rubber catheter which is stitched tightlj so as to preserve the taper 
of the sound, thereby facilitating its passage through the damaged por 
tion of the urethra Wien the catheter has been brought into the blad 



Fic 139 Operation for rupture of the urethra (1 2 3) Sutunng the lorn ends of the 
urethra Only the pKJstenor edges are sutured (•!) t lew through the penneal \ ottnd 
sho ving the anastomos s completed The anterior \ all is not sutured A rubber tube 
or catfaetet is inserte<l for dra nage (S) Sigittal view of the completed anastomosis 
(6) Final skin closure 
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der by gradual withdrawal of the male sound, the torn urethra will have 
been “splinted” upon it The vesical end of the catheter is dosed to 
pre\ent the passage of urine, which diould be evacuated tiirough the reg 
ular suprapubic tube for from 4 to 7 days At the end of this time the 
urethral catheter is opened up, the bladder irrigated, and the suprapubic 
tube removed Evacuation pf the bladder now takes place through the 
urethral catheter, which is left in place until the suprapubic fistula has 
completely dosed — usuall> about 2 weeks after the ongmal cystostomy 

Regular dilatations should be carried out for some time subsequent to 
operation, to insure against the formation of stricture 

TREATUENT Of ROTrCRE COMPUCATINC PEL^^C TRACTURE 

There is grave danger, as H \V Martin has pointed out, m placing a 
patient with a fractured pelvis compbeated b> urethral rupture m the 
exaggerated hthotomy position For straddle injuries a penneal ex 
posure IS desirable, and can generall> be obtained without danger, but 
iQ crushing uijunes with bone fracture the situation has a different as 
pect It IS impossible to tell what damage may be inflicted bj loose 
spicules of bone if the patient is placed in the exaggerated lithotomy 
position, and if the lithotomy position is not exaggerated the exposure 
IS poor If the sacroiliac synchondrosis is so injured that there is slip 
pmg, with extensive ecchymosis and discoloration, all of which is com 
mon in crushing injuries, it ma> be so difficult to identif> tears and punc 
tures that suture will be impossible That suture is often unnecesbar> , 
and that the imperative nature of primary repair has been overstressed, 
IS the opimon of this expenenced surgeon with which we arc in accord 

Drainage of the bladder and of any extravasated areas is of first im 
portance Smee the ruptured urethra is on\> part of the general trauma 
the less mampulation the better After the patient has recovered from 
the shock, and immediate danger, operation for repair of the urethra mav 
be required As these cases are hardlv e\ er twice alike, the best surgical 
judgment is necessarj in order to select the operate e procedure best 
suited to the condition at hand 

^Vhen man> blood v essels have been ruptured, it ma> be necessarv to 
evacuate fluid and dots b) the penneal route An inverted V inasion 
IS made in the penneum exposing the membranous urethra and per 
mitting a search for the fragments If the prostate has been tom awav , 
It ma> be grasped and drawn down toward the penneal wound so that 
the two ends of the urethra are approximated A catheter passed 
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through the meatus emerge from the lower fragment and may then 
be guided into the upper fragment, through the prostatic urethra, and 
into the bladder The severed ends can then be anastomosed over the 
catheter 

Occasionallj, great difficulty m finding the ends may be encountered 
Wide exposure by suprapubic cystostomy wll then be necessary, with 
the passage of catheters in both directions (through the meatus upward 
and through the vesical sphincter downward) so that the tips of both 
catheters will be visible at their points of emergence 
In neglected cases, the urethra may be entirel> obliterated and re 
placed at the point of injury by a mass of cicatncial tissue The out 
look m such cases is gloomj , for even if continuity of the urethra may be 
reestablished, the patient is almost certain to remain impotent The 
dangers of impotence should constantly be kept m mind when deciding 
upon the course of treatment to be followed If the blood vessels and 
nerv es are already badly traumatized, the surgeon should take care not 
to make matters worse by injudiaous intervention 
In ver) extensive crushmg injuries, with pelvic fracture, a recto 
urethral fistula may eventuate This and other complications, such as 
secondary stncture, may require subsequent operation (Recto Urethral 
Fistula, p 694) Secondarj strictures of the prostatic and membranous 
portions of the urethra ate, however, rare m companson with those 
occurnng in the bulbous portion 

After-care After treatment m cases of urethral rupture is extremely 
important All victims of urethral trauma should be warned of the 
possible aftermaths of sclerosis and secondary stncture, and urged to 
persist m preventive measures Regular dilatations should be earned 
out for some time after operation, to prevent formation of stncture 
Observation should be continued for at least a year 

Operahve Treatment of Congenital Valves of the Posterior Urethra 
In the treatment of congenital valves of the posterior urethra various 
methods have been followed The earlier operations were usually 
external perineal urethrotomies with excision of the obstructing tissue, 
but most reports of the use of the penneal incision do not indicate that 
this approach is advisable Perfecting of the urethroscope permitted 
mtraurethral extirpation, and, more recently still the vanous instru 
ments designed for removal of obstruction at the vesical neck have been 
utilized for the treatment of urethral valves 

In our practice, the Kirwm resectoscope (p 913) has proved very 
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satisfactorj for this purpose The operation is a simple one, requiring 
onh a short sta\ m the hospital, and e\en \er% small children can be 
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entirel} relieved m this manner In infants, the urethral caliber ma> 
be too restricted to admit anv resecting instrument It ma\ then be 
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Fic 141 Resection of congenital valves of the posterior urethra with the Kirwin resecto- 
scope d» 2 5) Showing Use result 10 months after the first operation (4) Resecting 
the thin band of obstructing tissue reoiainug (5 6) Result after remoial of the obstruct 
mg tissue on both sides of the > erurnontanum 


necessary to perform the operation through one of the bab\ c> stoscopes, 
such as that designed b\ Butterfield 
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Fig 142 Eiosion of diverticulum of tbe anterior ureUira (1) Condition on section 
showing opening into tbe urethra and a fistulous openms on the penile surface (2) A 
catheter is inserted into the urethra and aniaosiOQ made oxer thedixerticulum and around 
the fistulous opening (3 4) The fistulous tract and the dixertiailum are fr^ and dis- 
sected out (5) The mucous membrane of the urethra is turned in by three interrupted 
catgut sutures and a dram placed oxer this (6) Suturing the deep fascia of the penis 
n) Suturing Buck’s fascia (8} Final skin closure 
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Proper preoperative treatment is usually as important as suitable 
operative measures— indeed, without the first the second has small 
chance of being effective Such measures include gradual decompression 



Fig 143 Eiasion of urcthropenneal fistula (I) Penneal mcw of onfice of fistula 

(2) Sectional view, showing fistulous tract from membranous urethra to the perineum 

(3) Injecting methylene blue into the fistulous tract (4) Making an incision around the 
fistulous openmg (S) Freeing the fistulous tract 


by indwelling catheter (rarely, suprapubic cystostomy), forcing of 
fluids, urinarj' antiseptics by mouth, and careful observation of renal 
and circulatory function 



690 


CLUaCU. UROLOCl 


After*care The«e patients should be kept under regular postopcra 
tne observation for an indefinite penod ^fter the valves have been 



Fic 144 Exasioa of ureihropennea! fistula (1) Ezcisio^ the fistulous tract. (2) Re 
roonng the scar Ussue wtlh the finger lo the rectum (3 to 0) The urethra is elos^ *ilh 
interrupted chromic-put or silver «ire sutnies tunung Uie mucous edges well inward and 
the skin repaired by interrupted silk sutures 

removed, treatment of secondary changes — such as angulated hvdro- 
ureters, which in themselves are obstructive factors — is frequentl> re 
quired 
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Excision oj Urethral Duerliculum and Repair of Urethral Wall 
Technic An incision is made over the mass of the diverticulum, 
deepened and the div erticuliim freed and removed (Fig 142) ihemu 



Fic 14S Operation for repair of recto urethral fistula (1) Sagittal section sho \iiig the 
condition (2) With the patient in the htbotomy position a sound is passed into the 
Urethra and an inverted V incision made in the pentteuin (J) The perineal tissues are 
separated doun to the fistulous connection betneen the rectum and the urethra (4) The 
rectum has been separated from the urethra sho \ing the fistulous openings in the rectum 
and the urethra 
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cous membrane of the urethra is turned in bj three interrupted catgut 
sutures, and a drain placed over this The subcutaneous tissue is then 



Fic 146 Operation for recto urethral iistnLt (I 2) The fistulous opeturg in the ure- 
thra IS dosed (3) Sutures are inserted to draw the urethra to the right side (4) The 
urethra is drawn to the right snd the fistolons opening in the rectum dosed 


closed with catgut and the sLin with interrupted silk The dram is 
removed 2 dajs later 
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Excuion of Urethroperineal Fistula 
Technic The excision of a urethroperineal fistula is illustrated in 
figures 143 and 144 




Fig 147 Operation for recto urethral 6stnla (1) Placing sutures to draw the rectum 
to the left (2) The urethra is drawn to the right and the rectum to the left so that the 
two jncjsions do not approximate (3) Repair of the perineum (4) Skin closure 


The patient is prepared m the usual manner An incision is made 
around the fistulous opening, whidi has been outlined b) the injection 
of meth\Iene blue The fistulous tract is dissected dotvn to its opening 
in the urethra and excised The urethra ts then closed wth interrupted 
chromic gut or siKer inre sutures turning the mucous edges i\cU inward 
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The skin IS repaired bN interrupted sdL sutures and a dram inserted into 
the repaired area and left for about 24 hours 



Fic Its Cxcison of accessory urethral channel (1) \ ew of penis showing a probe 
IQ the channel on the dorsum of the penis (2) Cross sect on >hon ng the accessory duct 
the corpora ca\ernosa and the urethra (3) Sag tial sect on lUustrat ng the extent of 
the accessor^ channel and its relat m to the urethra (4) Incu ng the slun over the acceS' 
sory duct (s 6) Freeing and incK ng the duct (7) SVin suture 

Operatre Treatment of Recto UretJral Fistula 
Recto urethral fistula is one ol the most difficult of surgical conditions 
to cure The first step is thednersionof both the fecal and the unnarj 
streams 
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Lowsley Method of Repair Following this Lowslev repairs both the 
urethral and rectal fistulas and draws the former to the right side of the 



Fig 149 Removal of a stone in the prostatic urethra through a perineal incison 
(I) Sagittal section showing a calculus in the prostatic urethra just external to the vesical 
orifice (2) With a grooved sound in the urethra a midlme perineal incision is made 
(3) Incising the urethra at the membranous port on (4) The urethra is dilated and the 
stone removed with forceps (?) A drainage lube is inserted into the bladder and the 
wound closed 


wound and the latter to the left side so that the two incisions do not 
approximate (Figs 145 to 147) 
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Excision of Accessory Channel 

Infection in a blind ending accesson channel opening on the surface 
of the penis is difficult to eradicate so that it is sometimes necessarj to 
remove such a channel in its entireU 



Rtclum 


Fig 150 Remo^al of a stone in tbc p ostat c urethra through a penneal mm on 
Sagittal sect on sho mg the finger drawing the calculus down ard and the lorceps about 
to remtp\e it 

Technic An incision is made over the accessorj channel into which 
a probe has been inserted The inctsion is deepened and the channel 
entirelj isolated and excised (Fig 148) The subcutaneous tissue is 
closed with plain catgut and the skin with interrupted sutures of silk 

Operatise Treatment of Urethral Calculus 
Su^ery IS usuallj necessar) for the remotal of large or impacted stones 
n the posterior urethra 



OPERATIV'E TREATMENT OT MALE URETHRA 697 

Removal Through a Perineal Incision Figures 149 and 150 show the 
removal of a stone from the posterior urethra through a penneal incision 



Tig 151 Removal of a calculus from the prostabc urethra through a suprapubic locisioa 
(1) ^tional drawing sho ring a large cafcuItH m the prostatic urethra projecting into 
the bladder (2) Suprapubic inasion (3) The bladder has been opened suprapubically, 
and the tip of the stone can be seen protnidug from the vesical orifice (4) Renos ing 
the stone u ith the forceps through the suprapubic incision 

With a grooved sound m the urethra, a ixudime penneal inasion is made 
into the urethra at the membranous portion The urethra is dilated 
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and the stone remo\ed with forceps \ dram is inserted into the blad 
der and fixed m position with a silknonn gut suture Another suture 
IS sometimes required to dose the urethra 



Ca! u us removal con orrrs 
io Ine oull re of th^ pro=^d{ cs^ t, 
aierrcnoval o h^oe I "ph lo^os 
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Fic 152 Removal of a calculns from the prostatic ureUira through a cuprapub c ma 
siOQ (I) Sagittal viev ahoiriiig the calcnlus being removed nith the forceps (2) In 
shape the removed calculus conforms to the outline of theprostaUc cavity foUovring remoral 
of the hypertrophied lobes 


Removal Through a Suprapubic Incision In figures 151 and lo2 
IS shown a large urethral calculus Tiedged firmlj into the prostatic ca\aty 
remaining after the removal of the gland This stone was removed 
through a suprapubic incision The bladder is exposed bj the preferred 
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incision and opened (Suprapubic Cystostomj , p 1105) portion of the 
calculus can usuall> be seen protruding from the \esical orifice This 
IS grasped rvith the stone forceps and b} gentle manipulation removed 
with the forceps (Fig 152) The bladder is closed in the usual manner 
with a double suction tube and a dram into the supravesical space 

Repair of Hypospadias and Epispadias 
The surgical repair of h>'pospadias and epispadias has alread> been 
considered under Operative Treatment of the Penis (pp 335 and 347) 

Postoperaltie Constderaltons in Urethral Surgery 
In any intervention upon the male urethra extensive or slight tht 
surgeon’s work should be regarded as incomplete until the urethra has 
been dilated to a caliber of at least No 28 F and maintained at this 
caliber for some months This after treatment of urethral lesions some 
times requires considerable adroitness on the physician s part Even 
in free clinics it is a difficult matter to make out patients attend long 
enough to obtain a permanent cure When the patient must paj a fee 
for what he considers an unnecessar) precaution securing his attendance 
becomes even harder 

A person who has once suffered a break m the continuitj of his urethral 
wall can never thereafter be vvhoH> relieved of the threat of stricture 
nor can one who has had a tight urethral stricture ever regard himself 
as entirely free from the danger of recurrence The urethra should 
therefore be examined and dilated if necessar> , at least once a > ear 
It is our practice regularly to suggest to such a patient that he -ielect a 
day which he can easily remember — such as the day after his birthday 
or a holiday — and make it a point to have such an investigation annually 
Although this precaution is particularly important after surgery it 
also may well be taken when non operative methods have been used 
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CHAPTER XXn 
GONORRHEA IN THE MALE* 

Introdaction Gonorrhea is one of the oldest diseases of which v, e have 
record, and is more prevalent today than ever before Dunng the years 
immediately followmg World War I, the incidence of \ enereal diseases 
reached an unprecedented peak, compelling a greater recogmtion of their 
importance as vital social, public health, and medical problems In 
certain countries, espeaallj the Scandinavian nations, vigorous cam 
paigns for their eradication have been m progress for the last two dec 
ades, with a notable reduction m the inadence of both gonorrhea and 
syphilis In the United States, a nationwide movement is now on foot 
to place the handling of tliese devastating diseases upon a franker and 
more saentific basis While thus far the greater effort has been ex 
pended against sj^ihilis, gonorrhea has received some attention 
The combating of the venereal diseases has been rendered tremen 
dousi} difficult m the past b> a public prejudice and ignorance that have 
fostered silence and concealment, and have made adequate handling 
of the diseases as medical problems impossible Their eradication de 
pends on an aroused and educated public opinion, removal of the age 
long attitude of prejudice, ignorance, and indifference, and a fuller 
realization of its responsibility on the part of the medical profession itself 
The newly awakened interest in the problem of venereal diseases has 
given impulse to an increased snentiHc activit> that has ahead) begun 
to pay Its dividends The old conception of gonorrhea as a more or 
less localized disease, self limiting in character, with only a short period 
of coccal viabilit) in the infected organs, and of no appreciable earner 
chronicity , is no longer tenable in the light of properly interpreted results 
oi' restficiTil: are tvoriing' rthar way AhmigiV Ahr jaai* 

literature on gonorrhea and consulting ejcperts all over the world m an 
effort to weed out all that is of only histone interest Once this cleanng 
has been accomplished, we shall know what is available in the way of 

i This chapter has been written in collaborabon with Dr Andrew P Peterson former 
Chief of Ciinic of the Department of UreJogy (J**®*® Buchanan Brady Foundation) of the 
New \orL Hospital and Instructor in Urology in the "Sen Voik University School of 
Medicme 
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proved facts and what must >ct be ascertained In the light of what 
has alreadj been done, however, several inveterate convictions of the 
past will have to be revnsed 

History Of the two major venereal diseases gonorrhea has scourged 
mankind for the longer time Descriptions too characteristic to be mis 
understood appear m the oldest medical records we possess, such as por 
tions of the Egyptian PapjTi, the ancient Japanese WTitings, and the 
Old Testament of the Hebrews Hippocrates descnbed an affection 
that was undoubtedh gonorrhea, and similar references appear m the 
works of Alexander of Tralles, WTitten in the sucth centurj Modern 
conceptions of the disease, however dateonlv from the > ear 1719, when 
Morgagni produced a classic work upon the complications of gonorrhea 

At the time it first appeared in Europe svphilis, because of its sjs 
temic manilestations was recogniaed as a disease differing from other 
venereal diseases Nevertheless, for inan> \ ears gonorrhea and sjphihs 
were regarded as two different manifestations of the same disease a mis- 
ronceplion engendered ptobaW> bv the fact that both diseases were 
knowTi to be contracted and propagated b> sexual intercourse This 
belief, which was subscribed to b> manv celebrated phjstcians of the 
sixteenth, seventeenth and eighteenth centuries (notabl> John Hunter) 
heldswaj until 1838 when Ricord demonstrated the difference between 
gonorrhea and svpiulis But despite his extensive investigations and 
teaU> thorough apprehension of the nature of gonorrhea Ricotd stoutlj 
maintained that it was not infectious being simplv a catarrh of the ure 
thral mucous membrane due to the introduction of irritants which might 
be of manv different ongms Other workers however, soon demon 
strated beyond a doubt that inoculation of the urethra with gonorrheal 
pus was regularl} followed b> a charactenstic urethntis 

Fortv jears passed before Neisser following the bacteriological 
methods instituted b) Weigert and Robert K.och was able to isolate 
the specific organism In 1879 he showed bv staining the mvanable 
presence of a characteristic diplococcus in the urethral secretions 
Three >ears later Neisser demonstrated the morphological charactens 
tics of the organism which now bears his name as well as its mode of 
division and its ordinarj appearance within the pus cell In 1885 Bumm 
succeeded m growing pure cultures of the gonococcus and b> inocuH 
tion of the human urethra with the onanism thus obtained produced 
the full proof of its etiological importance in the production ofgonor 
rhea 
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Public Health and Epidemiological Aspects The public health as- 
pect of gonorrhea presents tivo exceedingly difficult problems (1) the 
cure of the diseased, (2) the protection of those not yet infected In the 
days of “approved’ prostitution sources of mfection were readily located 
and checked, but smce the abolishment of this practice, track cannot 
be kept of persons nho are serving as the chief sources of dissemination 
As the actual protection of the uninfected is, for sociological reasons, a 
difficult if not unsolvable problem, control through the education of both 
sexes, especially those betxieen the ages of IS and 18 years, remains the 
onlj feasible hope 

Prophylaxis, consisting of the use of bactericidal solutions or salves, 
IS likely to be of value onlj where direct and thorough supervision and 
some degree of coercion can be exercised — for instance, in armies and 
navies In civilian life, the education necessary for the intelligent use 
of these measures is, as a rule, lacking, and even where it is present, the 
widespread use of alcohol will defeat prophylactic possibilities m many 
cases Only the untinng education of all theJaity, mth the help of well- 
edited lectures and motion pictures, will serve to instil a “health} fear” 
of gonorrhea in those who have not as yet felt its sting 

Unfortunately, measures that have proved so efficacious m the Scan 
dmavian countries can not be applied with hope of equal success in the 
United States, smce the most important feature of a control of dehn 
quents— namely, a compulsor> general registration with the police— 
is not available TOthout this iaahty, the apprehension of absentee 
patients or suspected carriers is apt to present insurmountable obstacles— 
at least in large cities, where the need is the greatest Since only a part 
of the infected seek proper treatment, and fewer still persist to final 
cure, no appreciable improvement in present conditions can be expected 
until all are compelled to undergo treatment until they are rendered non 
infectious On the other hand, there is little point m contacting the 
man> unattended cases if, and as long as, those under medical care do 
not receive the full benefit of thorough treatment and an unchallengeable 
cure At this date, in clinics maintained m some of our richest cities, 
the treatment of gonorrhea is still done in a superficial manner b> un 
trained subalterns, the attending physician merely prescribing the pro 
cedure to be followed The entena of cure, required by many municipal 
and state institutions and private practitioners, do not as a rule go be 
vond from one to three negative smears and other meaningless provoca 
tive measures that are grievously inadequate 
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Before the education of the laj public can be expected to effect im 
prov ement, there is need of a radical change in the attitude, and improv e- 
ment in the training, of the medical profession itself Men with a 
genuine interest in \enercologj must be trained to take the places of 
disinterested medical attendants, m order to safeguard and obtain cure 
m the lowliest of patients whose uncured gonorrhea can easil) find its 
way mto the most respectable of families But c\en such ideal practice 
of \eneicolog> will not be able to produce satisfactory results unless it 
has the wholehearted cooperation of an equalh adequate pubbc health 
serx ice, to assist it in its relation to the pubbc 

Prior to the ad' ent of the railroad and automobile, gonorrhea had the 
charactenstics of an endemic disease, e\ en though wars and the Crusades, 
assisted by a lack of understanding of the true nature of the disease, bad 
contributed to its dissemination Modem means of locomotion, as 
well as the fact that gonorrhea is closely connected with the \ntal func 
tion of mating, have helped to make this the most common and wide 
spread of all diseases 

Gonorrhea, as a disease, is not usually a killer It does not visibly 
mutilate or maim, nor does it, in many instances, cause undue suffering 
Its venereal nature attaches a certain stigma to the patient, mduonghim 
to secrecy which m itself is one of the contributory factors to its dissemi 
nation It is of prune prophylactic importance that those who have 
acquired gonorrhea be taught that cure can be obtained only by proper 
and thorough treatment and ascertained only after a suitable penod of 
observation The unfortunate victims who have acquired the disease 
through no fault of their own (unless ignorance be deemed a fault) must 
not be made to feel like lepers, induang them, in many instances, to 
forego medical aid On the other hand those who are fortunate enough 
to have been spared should be made to realize that bemg infected with 
gonorrhea is not necessarily a reflection on one's morals, and that social or 
professional prestige does not confer immunity against a disease that per 
se does not impart immunity 

Gonorrhea is curable, but it takes months of thorough treatment, 
followed by many mote months of careful checking, before a final cure 
can be pronounced The reason for this lies in the asymptomatic nature 
of chronic gonorrhea The, at tiraes,minimal clinical signs and symptoms 
lull the earners, and in many instances even their phy sicians, into a 
lalse sense of secuntv , while the mfectiousaess remains unbnuted The 
gonococcus has a wav of nesting deep in the glands of the urethra, pros- 



GONOERHEA DT THE MAUS 


70S 


tate, and seminal v'esicles, where it may for years defy efforts at dis 
covery and eradication Smgle negative bacteriological findings, e\ en 
cultures, possess little significance (Amann) 

Accordingly, the solution of the problem will be found in preaching 
extreme caution to those not yet infected and m compulsory and thor- 
ough medical consultation before marriage The patients themselves 
must be educated to the fact that diromc gonorrhea is difficult to cure, 
and that it is even more difficult to say when a cure has been effected 
Stress must be laid on the fact that asymptomatic patients are the chief 
source of nearly all acute mfections, and that only by the strictest adher- 
ence to instructions can cure be obtained and others safeguarded 
Defimtion Gonorrhea (Neissenan infection specific urethntis, clap) 
IS a contagious inflammation of mucous membranes caused by the gono 
coccus of Neisser It affects pnmaril> the mucous membrane of the 
urinary and genital tracts in both the male and female, also the rectum 
and the conjunctiva, particularl> that of infants Dissemination of the 
organisms through the blood stream causes complications, such as 
arthritis, intis, endocarditis, and septicemia 
Bactenology The gonococcus is a non motile legetable parasite of a 
coffee bean shape, occurring m pairs, with the concave sides apposing 
The individual coccus measures, on the average, 1 6 by 0 8 microns It 
stains readily with slightly alkalme dyes (for example, meth>lene blue) 
and decolorizes bj the Gram method — that is, it is gram negative 
Deviations from this classic form and these staining qualities — such as 
mucoid forms with a definite capsule formation, occurring m both mono- 
coccal and diplococcal units of greatly \arjnng sizes — are common 
Most of these are found in apparently cured cases, where their presence 
is seldom connected with gonorrhea 
In smears taken from acute cases, the gonococcus appears chiefly 
within polymorphonuclear leukocytes and shows typical morphological 
characteristics In chronic cases, the extracellular location is more 
prevalent, and variations in size, shape, and mtensitj of staining can 
be observed These variations ma> make the identification of the 
gonococcus in smears difficult or impossible 
IVhile m the average case a satisfactorj diagnosis can be made on the 
basis of one positive smear and a history of exposure to infection, m 
atypical cases and for forensic purposes a cultural identification of the 
infecting organism is essential 

The gonococcus groTss on culture media containing some human or 
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animal protein (such as ascitic 0uid, irhole blood, or defibnnated blood) 
at optimal temperatures of from 37 to 37 5®C and />H values of from 7 2 
to 7 7, prcferablj under reduced o^gen or partial CQ- atmosphere 
The colonies are of a peculiar mother-of pearl color, and larj m size, 
shape, and appearance according to the composition of the nutntue 
medium and the age of the culture Cultures o\er 72 hours old show a 
bactenol>sis beginnmg in the center of the colonies Smears taken 
from such colonies show so called involution forms, m which the tjpical 
morphological characteristics are lost Upon transfer of the organisms 
onto a fresh medium, the \nabiht> and t>'pical morphological charac 
tenstics return The cultures are sensitive to changes of temperature 
and moisture content and fiH of the medium to an extent that improper 
handhng and carelcsslj prepared media greatl> influence therehabihtj 
of cultural results 

In order to identifv the gonococcus and diflerentiate it from other 
pathogenic or saprophj tic microorganisms occumng m the urogenital 
tract, such as the Mktococchs ealarrhahs and ctnereiis, Diplococcus 
Jlavus, pneumococcus, and mcningootccus, cultures are indispensable 
Identiflcation of the gonococcus in cultures can be made b> the poly 
saccharide test and the 0 T>dase reaction Of gram negative coccal 
organisms found in the urethra the gonococcus alone ferments dextrose 
(d glucose), not maltose or levTilose Gonococcus colonies flooded with 
a 1 per cent solution of para ammo d]meth>IaDiIm monoh> drochloride 
show an intensive purplish discoloration that is specific for the organism 
(McLeod Carpenter) 

Apart from certain minor morphological vanations to be ob«erved in 
smears and cultures, gonococci obtained from different sources differ 
m their serological behavior and in the biochemical composition of the 
bactenal cell Torrev, Jotten, Tullock, and others have utilized th“ 
protem componentfor the isolation of arbitrarj strains or tjpesbj means 
of agglutination Casper and others have attempted the isolation of 
tjpes with the use of the pol} sacchande component A uniform 
classification of gonococcus strains or tipes, similar to that of the 
pneumococcus, has not >et been effected, even though the sera of am 
mals inoculated wath a particular t>pc of the gonococcus unquestionablv 
possess tvpe speafic antibodies 

Organic reaction to the pol>sacdiande aimponent is manifested in the 
form of an allergic phenomenon which has been used for cutaneous tests 
for the determination of the presence or absence of gonococcal infection 
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Such cutaneous reaction may be present regardless of a serological re 
sponse and seems to be equally type speufic The clinical application 
of such cutaneous tests, however, is of little practical value 

The toxic effect of the gonococcus is due to its endotoxin, which is 
liberated only upon decomposition of the bacterial cell This gonococcal 
antigen causes a specific antibody response in the host the intensity of 
which appears to be in a direct ratio to the number of decomposing or 
gamsms and thus to the se\entj of the mfection This phenomenon 
was utilized by Bordet and Gengou for the development of the gonococ 
cus complement fixation test, along lines analogous to that of the Wasser 
mann reaction The gonococcus complement fixation test is very deli 
cate, and unless the antigen is prepared wath the greatest care and 
contains the greatest possible number of strains or types — that is, it is 
polyvalent — its results are likely to be inconsistent with clmical findings 
It has been extensively used m Europe, and, since McNeal s modification 
of the technic, is being more and more relied upon for the diagnosis or 
exclusion of gonorrhea 

Both the gonococcus complement fixation test, as a demonstration of 
an antibody response to a specific bacterial antigen and the allergic 
reaction to a type specific polvsacchande, are to be taken into con 
sideralion only when positive or reverting Consistently negative 
results may mean the absence of a specific mfection, or of a ty’pe specific 
antigen, or antibody response 

The gonococcus complement fixation test turns positive from 3 to 6 
weeks following an mfection of average virulence and remains so for 
from 6 to 12 weeks or longer after a cure has been obtained, especially 
if vaccines or filtrates have been administered A gradual diminution 
m the intensity of the positive reaction can be observed simultaneouslv 
with progressive clinical improvement Persistently positive comple 
ment fixation tests m the presence of a sero positiv e syphilis can not be 
regarded as indicativ e of gonorrhea In such cases reliance can be placed 
onlv upon smears and cultures 

Immunology There is no such thing as a natural immunity against 
the gonococcus, and but little is to be demonstrated of any acquired 
immunity Apparent organic or localized tissue resistance is, m all 
probability, more a loss of v irulence of the gonococcus than any defensiv e 
power acquired by the mucosa Any enrichment of the medium, such 
as that resulting from a slight bleeding after the passage of instruments 
or chemical irritation will bring about a renewed virulence of the or 
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gamsm Reinfection mth the same strain, or superimposed infection 
■with any other strain, can occur at any tune or an> number of times dur- 
mg the course of an acute or chronic gonorrhea 
Predisposing Factors Certain congemtal and acquired conditions 
predispose to the acquisition of gonorrhea Among them are anomahes 
such as first degree hj-pospadias and epispadias, existing local irritation, 
balanitis, mild balanoposthitis, and phimosis The exces«i\e use of 
alcohol IS an important factor, since it is when under its influence that 
those exposed most frequently neglect to apply pre\enti\e measures 
Modes of Transmission The disease is propagated mainly bj sexual 
mtercourse Itmaj also be contracted by contact mth infected objects, 
such as instruments, towels, and soiled linens, but this in the adult male 
is a fairlj remote possibilit> Ophthalmia neonatorum, acquired at 
birth from the infected mother, and vul\o\aginitis contracted at birth 
or, more frequentlj, through contact with infected materials, make up 
the greater proportion of cases acquired without sexual relationship 
Children ma> contract the disease from sleeping with infected adults 
Pathology. As Amann expresses it, of all microorganisms pathogenic 
to the human body the gonococcus has reached the highest degree of 
parasitic adaptation In contradistinction to other microorganisms, the 
gonococcus does not require an) lesion, pre\nous injury, or other pre 
disposmg condition, but a few viable coccal units, implanted onto the 
healthiest human mucosa, will produce an immediate purulent inflamma 
tion !Most other organisms attack human beings and animals alike, 
but the gonococcus thrives only on human mucous membranes 

Acute Anlerwr Urelhritts Inoculation of the mucosa is the begmnmg 
of an acute gonorrhea Upon inoculation, the transplanted gonococci 
proliferate the lunng rmcroorganism has only shght demonstrable 
effect on the tissues or cells, the mucosa wnll not respond until the life 
cy cle of numerous gonococa has been run and, upon decomposition of 
their dead bodies, endotoxin is hberated The interim between inocu 
lation and the appearance of dinical symptoms is referred to as the f« 
cuhalion period Once this toxic hberation has reached considerable 
proportions, it wfi i?ricA a cmrcspotiftniB lesporfA \ivtTi tht irrcitos-a, ‘Aa 
clmical manifestations of which arc termed acute urethritis 
The spread of the organisms mthm the urethra is accomplished by 
surface growth, and is unchecked until the external sphincter is reached 
The squamous cell lining of the fossa naviculans is but little more re- 
sistant than the columnar epithelium of the antenor urethra Both 
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show locahzed destruction of the epithelium, and through these breaks 
m the surface serum and microscopic amounts of blood enter the urethral 
lumen The concurrent intense e diapedesjs of leukocytes into the 
superficial laj er of the mucosa, and, through it, mto the urethral lumen, 
gives a purulent character to the mucous secretion The denuded areas 
of the mucous membrane, being unusually nch m nutritive medium, 
form pomts of focal grov,th within the generally inflamed urethra 
Gonococa, conung to he between the loosened epithelial cells, are earned 
mto the submucosa by the capillary l 5 Tnph stream, where they fall an 
easy prey to phagocytes During the course of an acute gonorrhea a 
large number of gonococci are flushed away into the lymphatics and 
blood stream, and only the presence of phagoc^ tes keeps the majority 
of the cases from a clinically evident bactenemia Lautier has cultured 
the gonococcus from the blood of uncomplicated cases of gonorrhea 
Lofaro succeeded m obtaining positive blood cultures m 39 out of 67 
cases of acute and chronic gonococcal urethritis Copelh and German 
have shown that gonococcemia exists for a shorter or longer period of 
time m all cases of urethritis, even if uncomplicated At any rate, a 
“penetration’ of the gonococcus, presupposmg active motility and m 
vasion similar to that of the Sptrocfaela palMa, is a term inconsistent 
with bacteriological evidence 

The histopathological picture of an acute gonococcal urethritis is 
identical mih that of an acute inflammatory process Hyperemia of 
the mucosa, with round cell infiltration of the submucosa or even of the 
adventitia, is commonly seen, espeaali> in the connective tissue sur 
rounding infected urethral glands The degree of engorgement is pro 
portional to the virulence of the infection and maj varj from a hardly 
perceptible involvement to a hemorrhagic urethritis 

In the ideal case of gonococcal urethritis the organisms spread to the 
external sphincter and lose their virulence before extensive pathological 
changes have taken place As the gonococci gradually lose their vi 
ability and proliferate at a decreased rate, the amount of endotoxin 
liberated decreases The hyperemia is reduced and damage done to the 
mucosa is repaired from neighboring epithelial margins Unless a 
denuded area is too extensive of surface, metaplasia of the columnar 
epithelium mto squamous is rarely observed 

Urethral glands are infected through an inflexion of the surface growth 
of the gonococcus into their lumma Such infected glands become 
closed or temporarily obliterated b> edema or accumulated debns withm 
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their ducts to reopen upon subsidence of the hj-peremia and under the 
pressure of the retained secretion Scarification and fibrous plugs may 
close the glands permanentli, causing retention cjsts that ma> harbor 
viable cocci for jears Infected but draining glands maj maintain 
recurrent urethritides bj a periodical feedmg of microorganisms into the 
urethral lumen 

Compltcaiions oj Acute Anterior Urelhrtlis Tlie profuse purulent 
discharge ma> irritate the glans penis and inner la> er of the prepuce 
givmg rise to inflammatory conditions such as balanitis and balanopos 
thitis, commonlj in conjunction with non spcufic pyogenic organisms 

Anomalous paraurethral ducts are alnais potential sources of compli 
cations Paraurethntis and paraurethral abscess are serious comphca 
tions of anterior gonococcal urethntis and frequently lead to chronicity 
Stnctured meatus or stenosed hypospadiac urethral orifices interfere not 
only with drainage but, in many cases with treatment 

Extension of the infection into a Morgagni s crypt or the urethral 
glands IS termed follicular urelhntts Oalusion of their ducts leads to 
the fonnation of retention cysts nhichmay breakdoism and extend into 
the adientitia forming periurethral abscesses Extension of a para 
urethral or periurethral inflammation into the corpus cavernosum is 
termed eavernihs This is usually accompanied by a more or less etten 
sive lymiphangitis and unilateral or bilateral inguinal lymphadenitis 
Infection of Ty son’s glands, which arc located on both sides of the fren 
ulum, may gue rise to abscess formation, which may simulate para 
urethral conditions or even a prunary luetic affection 

Acute Posterior Urethritis Extension of the infection from the 
anterior urethra beyond the external sphincter is usually accomplished 
by continuity, in which case the posterior urethra becomes acutely m 
flamed, or it may occur through the lyTnphatics m which event the onset 
is gradual and may remain asymptomatic Acute posterior urethritis 
IS of even greater significance than anterior urethntis because of subsc 
quent involvement of the prostate and, possibly , of the seminal vesicles 
which may lead to extensive destruction of their glandular elements 
(Prostatitis, p S06, Seminal Vesiculitis, p 535) Acute postenor ure 
thritis involves the entire postenor urethra from the external sphincter 
to the bladder neck and the trigone The acute hyperemia and edema 
occlude all tlic excretory ducts leading into the posterior urethra thereby 
causing enlargement of the prostate and seminal vesicles even in cases 
where no infection of these oi^anshas taken place However, an acute 
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prostatitis accompanies the majority of posterior urethntides, and ex 
tension of the infection into the ejaculatory ducts, and through them into 
the seminal \ esicles, is far more common than is generally realized 

Chrome Urdhntis ^Vhenever the mfectmg organisms fail to lose 
their virulence within from 2 to 4 weeks, or establish foci from which 
recurrent outpounngs of infectious material prevent reco\eiy of the 
mucosa chronicity is the result Such foci exist m the form of anomalous 
paraurethral ducts or urethral glands Infiltration of long standing 
leads to scarification of the urethral wall and the formation of various 
types of strictures These interfere with good drainage of the anterior 
urethra, and result in a late extension of the process into the postenor 
urethra, prostate, and seminal vesicles On the other hand, a postenor 
urethritis or prostatitis can maintam a chronic anterior urethritis b> a 
contmuous remfection of the anterior urethra with the last few drops of 
voided unne, containing pus and organisms from the deep urethra and 
its glands 

The factors causing chronicity ofa posterior urethritis are identical 
with those affecting the an tenor urethra A chrome postenor urethritis 
handicaps recovery from prostatitis and seminal vesicuhtis by mterfermg 
with proper drainage On the other hand, infectious prostatic or vesicu 
lar secretion can maintain a chronic irntation of the posterior urethra 
that ivill lead to a thickening of the mucous membrane and thus to m 
creasmgly faulty drainage 

While acute antenor urethritis is usuall> curable, if properly treated by 
modern methods, occasional cases become chronic regardless of the treat* 
ment employed Extension of the infection, and ivith it chronicity, is 
sometimes seen m spite of treatment — or because of it External sphinc- 
ters of subnormal tone, anomalous glands or ducts m the antenor urethra 
formmg favored sites of focal infection, remnants of previous attacks m 
the form of stnetures or extensive infiltration together with the unfavor 
able behavior of the patient, serve to induce and mamtam chromcity 

Complications oj Acute and Chrome Urethritis The complications 
that can occur at any tune during the course of an anterior or posterior, 
acute or chronic, gonococcal infection are either local or sjstemic in 
nature 

The local coinpiicaltoits most commonly observed are balanitis and 
balanoposthitis Hyperacute involvement of a paraurethral duct may 
lead to the formation of a paraurethral abscess, and, if this is located on 
the dorsal surface of the urethra, ln^oIvement of the corpus cavernosum 
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(ca\ernitis) Abscess formation in the urethral glands (periurethral 
abscess) can occur at any stage of the disease Prolonged anterior 
urethntis leads to the development of hard infiltrations and various 
forms of urethral strictures, espeaall> if strong solutions of chemicals 
have been used An individual or raaal disposition for the dev elopment 
of stnctures is often seen— for enample, m the Negro Strictures of the 
posterior urethra are not nearij so common as those of the anterior 
canal 

The complications of poslenor urethntis — acute prostatitis, seminal 
vesiculitis, epididymitis, prostatic abscess, and the rare semmal vesicular 
abscess — have been oinsidered elsewhere 

Involvement of the vesical neck and of the tngone is common, but 
generaliaed cystitis and extension of the infection through the ureters to 
the kidnej pelves are rare 

Inflammatorj involvement of the postenor urethra is seldom, if ever, 
restricted to the urethra proper Circumscribed processes on the order 
of a veruraontanitis orev en a utncuhtis are usually singled-out phases of a 
chronic prostatitis or seminal vesicuhtis, or both Excepting the rel 
atively rare hematogenous infection of the cp3did>-mes, a chronic epi 
didymitis is the palpable evidence of a preexistent vesicular and prostatic 
infection 

Systmtc compltcahons of a gonococcal infection of the male urethra and 
Its adnexa are most prevalent m the acute stage but raaj occur at any 
time, even m apparentl) dormant chronic cases, seeminglj without 
provocation The most common of these is a certam degree of general 
malaise, caused by a resorption of toxins and a greater or less degree of 
gonococcemia Involvement of the endocardium, polyarthritis, and 
cutaneous eruptions occur in from I to 2 per cent of all cases The joints 
most commonly affected are the left and nght knees ankles feet, wnsts, 
stemo clavicular and temporo-mandibular joints The senousness of 
these coraphcations depends chiefly on the virulence of the mfectmg 
organism The local trauma frequently preceding systemic comphea 
tions need not be extensive Endocarditic comphcations were commonly 
fatal until recently , and hyperacute polyarthntis was hable to leave per 
manent impairment of the affected jomts Smee the introduction of 
fever therapy and sulfanilamide, however, these comphcations have lost 
much of their hopelessness 

Symptoms AcuU GoitorrJiea The earliest symptom of an acute 
anterior urethntis is a tingling sensation in the fossa navnculans, which 
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gradually extends over the entire length of the urethra This tingling 
becomes more intense during the following 24 to 72 hours, until it assumes 
burning proportions, especially on urination The mucous secretion 
becomes profuse and purulent The intensity of these symptoms is 
subject to great individual vanations In mild cases Uie discharge is 
light and scanty and the burning may be absent 
The external meatus is swollen and reddened The urethra is thick 
ened and sensitive to palpation Peracute cases are usually accompanied 
by priapism There is no frequency or urgency present at this stage 
The acuteness of the infection gradually subsides in 3 to 6 weeks, and 
the clinical symptoms declme in intensity 
Extension of the infection into the posterior urethra is accompanied 
bj dysuria, frequencj, urgency, and marked perineal discomfort 
Terminal hematuria, dunng the course qf an acute gonorrhea, is a sign 
of acute posterior urethntis 

Acute inflammation of the prostate presents symptoms identical with 
those of an acute posterior urethntis, with a palpable enlargement of 
the gland and a transitory retention of unne, caused bj compression of 
the posterior urethra This retention may be complete and may 
necessitate surgical intervention either m the form of catheterization or, 
m the case of prostatic abscess, prostatotom> 

The symptoms of an acute seminal vesiculitis are often overshadowed 
by the coexistent prostatitis and epididymitis In rare cases, where the 
inflammation is restricted to one of the vesicles, a feelmg of fulness and 
pam m the suprapubic region and the corresponding mgumal region 
and hip are the most common dimcal signs An enlarged, infiltrated, 
and very tender vesicle is the most reliable objectiNe s>mptom of an 
acute \esicuhtis 

Paraurethral abscesses show a more diffuse mfiltration and swelling 
of the penis than do those of the periurethral glands, but the acute m 
flammatory nature of both complications w ill be evident upon inspection 
and psJp&tiaci 2a scute <xmpentis, Csuper's g}sads, n’hwrh 
are palpated only with difficulty, can easily be located alongside the 
bulbous urethra A palpable enlargement of these glands, felt mth the 
index finger m the rectum and the thumb on the penneum, is of differen 
tial diagnostic significance Abscesses of Cbwper's glands are distinctly 
separated from the urethra while periurethral abscesses are cIoseI> 
attached to it 

Chrome Gonorrhea It is difficult to differentiate between the symp 
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tomato!og\ of chrome anterior and chrome posterior urethritis, chiefly 
because an existing posterior urethntis in\anabl) affects the anterior 
urethra The presence of purulent or mucopurulent shreds in the urine 
IS indicative of chronic urethntis Should these occur m both the first 
and last fe« ounces of voided unne, an mvoKement of the entire urethra 
can be presumed It seems advnsable to mention here certain limitations 
of the two, three, and five glass tests Unless the first glass contains 
at least 150 cc of urine, shreds belonging in the first glass will be found 
m the second or last glass, creating a false impression as to the location 
of the lesion Moreover, shreds onginatmg in the postenor urethra are 
washed awaj b) the first few ounces of unne together with those from 
the anterior canal Onlv the charactenstic small, round globules found 
in the last few cubic centimeters of voided unne can be taken as indica 
tive of a posterior urethntis A grajnsh or white discharge can be ob 
served onlj after prolonged retention of the unne over a penod of 6 to 8 
hours— for example, upon anstog Excesses in alcohol and sexual stimu 
lus not only increase the amount of the discharge but its purulent con 
tent as well 

Chronic posterior urethntis shares the s> mptoms of the chronic pros 
tatitis that almost alwavs accompanies it Shreds, globules, and 
commata in the last 2 ounces of voided unne, or, m their absence, on 
increased white cell count m the sediment of the last portion voided, 
point to an involvement of the postenor urethra Other clinical signs 
of postenor urethral and adnexal processes are referred pain in the glans 
penis, urgenev and frequenc) of urination, a feeling of pressure in the 
jiermeum and rectum, and pain in the sacral, penneal, gluteal, cotic, or 
inguinal regions Various types of paresthesia along the distnbution of 
the ilioinguinal, genitofemoral, pudic, and saatic nerves are commonh 
associated with chronic inflammatorv conditions of the postenor urethra 
and Us glands 

The objective S}*mptoms are infiltration of the prostate, seminal v esi 
cles, and epididvTnes, with a sjinmetnc or asjinmetnc enlargement of 
one or all 

Systemic Symptoms The s>steimc sjmptoms of acute gonococcal 
urethntis maj be so sbght as to be overlooked Occasionally some degree 
of general malaise is reported b> the patient, usually m a direct ratio 
to the seventy of the local process The acquisition of gonorrhea is a 
shocking expenence for the patient, to which the more sensitive and 
ineipenenced respond with a nervous depression During this depres 
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si\ e state, local and general manifestations of the disease are hkelj to be 
magnified until the> assume alarming proportions It is the surgeon s 
problem properly to discount this personal nervous element Frequent 
inspection and palpation mil supi^} the necessarj information more 
rchablj than inquiries about the patient’s well being 

Extension of the infection into the posterior urethra and adnexa is 
nearly always accompanied b> an acute toxicosis with chills and fever 
Swelling of one or more joints during the course of an acute or chronic 
urethntis should raise the question of a possible gonococcal etiology, 
even if the common clinical signs of an acti\e gonorrhea appear to be 
absent Gonococcal septicemia presents the clinical picture of a septi 
cemia, and ma> or may not be associated wnth an acute endocarditis 

The incidence of grave systemic complications is low, and ranges, ac 
cording to \anous observers fromO 15 to 2 per cent of the cases There 
IS little doubt, however, that a large number of them are never diagnosed 
and identified with gonorrhea 

Diagnosis The diagnosis of gonorrhea is made upon the demonstra 
tion of the gonococcus in the urethral discharge, urine sediment, prostatic 
or seminal vesicular secretion, contents of abscesses or joints or in the 
blood The presence of typical Gram negative extracellular and mtra 
cellular diplococcal units is, as a rule, sufficient to establish a positive 
diagnosis even if a corroborative history of e^xisure cannot be obtained 
The demonstration of specific organisms is not difficult in acute cases, 
m which large numbers of them are present As the disease advances, 
however, the gonococci become less numerous, and, with the admixture 
of secondary organisms it may be difficult to identify the true causative 
agent in smears Under sudi conditions cultures are invaluable, espe- 
cially if forensic purposes are to be considered 

An important factor m making a diagnosis is a proper evaluation of the 
past history, including previous attacks and complications and the tjpe 
and extent of treatment received 

Physical examination, prehmmaiy to diagnosis, should include in 
spection and palpation of the external genitalia, external meatus fully 
retracted prepuce penile urethra, and the scrotal contents The pres 
ence of congenital anomalies should be noted because of their importance 
in the development of complications A careful palpation of the pros 
tate and seminal vesicles should never be omitted The presence of a 
discharge at the external meatus is noted, and smears taken and cx 
amioed The patient is then instructed to unnate in preferablj.two 
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glasses, with 150 cc in the first glass Cloud}, haz}, or clear unnc in 
the first and last glasses of \oided spearacn, with or without shreds 
globules, or commata, serves as an indicator of the extent of the infectious 
process Should the urethral discharge fail to disclose t>’pical micro 
organisms, sediments of the first and last glasses are stained and 
examined For a reliable identificationof at>’pical organismsof similar 
appearance, cultures are necessar} Should a thorough search for the 
gonococcus fail to reveal a specific infection, repeated examinations of 
the prostatic and sermnal vesicular secretions for pus and bactenal con 
tent are earned out on at least 2 occasions A simple palpation of these 
organs is not sufficient to exclude a low grade specific or non specific 
mfection an> more than an occasional sample of non purulent prostatic 
secretion is indicative of a healthy prostate if it show s considerable debns 
In such cases the second or third specimen often contains innumerable 
pus cells 

To complete the diagnosis of a chronic gonorrhea, the passage of a 
bougie or sound is advisable m order to establish the presence of possible 
strictures 

In a large number of chronic cases the most complete and thorough 
examination maj fad to disclose the gonorrhoic nature ol the affection 
In these instances recourse is taken to the gonococcus complement fixa 
tion test 

The gottococcus complement fixation lest is a v aluable, if not an infallible 
aid in determining the presence of chronic gonorrhea A single negativ c 
complement fixation test carl} mthecourseof an acute gonorrhea is of no 
significance, as It takes, on the average, from 3 to 6 weeks before the test 
turns positive A positu e test durmg the first week of an acute urethn 
tis IS indicAtiv e of the presence of an active focus retamed from a prev lous 
attack 

Even though the gonococcus complement fixation test has been greatl} 
improved and standardized, a single positive report is not to be consid 
ered specific unless it is conoboraled b> the clmical picture Rever 
Sion of a positive test to doubliul and negative dunng the course ol 
treatment is equivalent to clinical improvement and cure, cspeciall} if 
performed in the same laborator} and with the same antigen A scro 
positive s}T3hihs renders the complement fixation useless for the diagno 
SIS or exclusion of gonorrhea, smee a large percentage of these cases 
furnish false positives 

Differential Diagnosis Of importance in making a differential diag 
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nosis IS the chemical urethritis caused by the use of intraurethral pro 
phylactic injections of calomel omtment and gl> cenne, contained in manv 
preparations commercially available, espeaally if these are used m the 
presence of strongly alkalme unne In early cases of this t>’pe, the pus 
will be found sterile bj both smears and cultures until a secondary mfec 
tion of the damaged urethra takes place 

Non specific urethritis is much more common than is generally sus 
pected (Non Specific Urethntis, p 643) It maj be caused by imdean- 
hness, or b> the manipulation of the genitals with soiled bands, or by per 
verse sexual practices A transitoiy form of non specific urethritis exists 
during severe inflammatory involvement of the upper respiratory tract, 
teeth, or ears, or m acute mfectious diseases, but as a rule it is of little 
urological consequence In all forms of non specific urethritis or 
ganisms are present and easily identified in smears or cultures Existing 
upper unnary tract infection may make the diagnosis of an acute or 
chronic gonorrhea difficult or impossible Similarly, a non gonococcal 
cystitis, present prior to the acquisition of gonorrhea, may overshadow 
both an antenor and posterior urethritis, especially if accompanied by 
tenesmus and terminal hematuria Sufferers from chrome pjelonephn 
tis occasionally contract gonorrhea and develop a urethral discharge that 
ma> easil> be considered non specific It is advisable, therefore, to 
look upon any profuse purulent urethral flow as potentiall} gonorrheal, 
and postpone cystoscopy until specifiaty has been excluded 

Treatment The treatment of a gonococcal infection, simple or 
complicated, may be classified as symptomalic and curative From tbe 
xnewpomt of the method of administration, it can be further differen 
tiated into local, general, oral, and parenteral 

Before the introduction of sulfanilamide and its related compounds, 
local measures were mainly relied upon for obtaming cures of gonorrhea 
Symptomatic treatment and oral medication were employed when the 
condition of the patient prohibited actiire instrumentation, namely, 
during the acute stage in both antenor and posterior urethntis, prostati 
tis, seminal vesicuhtis, and epididymitis Oral medication was of little 
value beyond affording a cert^ amount of alleviation of symptoms 
Of tbe many hundred propnetaiy preparations containing sandalnood 
and other balsamics none possessed any real degree of gonococcidal 
efficacy 

The proved gonococcidal efficacy of the sulfonamide drugs has, how 
ever, shifted the major emphasis m the curative treatment of gonorrhea 
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from local measures to chcmotherap> orally or parenteral!) admimstered 
^\^llle not specific for gonorrhea the«« drugs ha\e effected cures in such 
a high percentage of both acute and chronic neisserian infections that 
the) can trul) be said to ha^c revolutionized the treatment of this dis 
ease Local measures and fe\er therapy still ha\e a \er) definite place 
in the treatment of gonorrhea, paiticuiarl) chronic infections, but the 
prompt and proper use of sulfonamide therapN greatl) lessens the need 
for their emplo)Tnent 

Regarding local treatment, there has been a marked tendenc) m re 
cent )ears to U'le non irritating and non precipitating antiseptic «olu 
tions m the anterior urethra The use of gonococcidal solutions in the 
form of urethral irrigations and instillations is of questionable benefit 
The best that can be expected m the ua) of therapeutic results is a mild 
stimulation of the inflamed mucosa Under no arcumstances can one 
expect a direct bactenadal action upon the organisms embedded m the 
mucus or buned deep m the mucous membrane Concentrated im 
tating chemicals and astringents cause damage out of all proportion to 
their doubtful therapeutic talue Such damage may not be readily 
e\idcnt, but the prolongation of the attack, the dissemination of the 
organisms into the adnexa, and postgonorrheal complications bear 
witness to its existence 

Prophylactic Treatment Preventne measures should be taken, prefer 
abi), nithin one hour after exposure, if applied later than this, the) are 
of much less \'alue Such measures consist of prelunmar) cleansing of 
the genitaba iiith iiarm iiater and green soap, foUoived b) the mstilla 
lion into the urethra of 3 to 5 cc of protargol 1 per cent, or argyrol 10 
per cent, or ruanol dextrose, 2 per cent The solution should be re 
tamed for from 5 to 10 minutes b) compressing the external meatus 

The routine chemical proph)Iaxis recommended by the U S Army 
for all senercal disease consists of (I) initial thorough cleansing of the 
gemtaha nith green soap and uater, (2) thorough washing of the parts 
with 1 1,000 mercur> bichloride •solution, (3) the urethral injection of 5 
per cent mii’d protein sif\ er, and (4) die fftunrogft appi’icafnnr ai ctntmeciC 
of mild mercurous chlonde to the parts This has been found effective 
against gonorrhea and ^-philis but less useful in chanaoid Arm) 
surgeons have also found that if this routine proph)kx>s is reinforced 
b) sulfathiazole taken orall) for one da) following exposure, the chances 
of infection are still further reduced With such supplementar) medica 
tion the) believe, the time interval between exposure and the mstitution 
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of prophylaxis might be less unpoitant, and e\en where routine prophy 
laxis has been neglected, gonorrhea and chancroid might possibly be 
aborted 

Stedman has recently published, m the U S Naval Medical Bulletin, 
a preliminary report on his results with the local use of microciystalline 
sulfathiazole as prophylaxis against gonorrhea m the male The method 
employed by him is as follows The gemtaha are first cleansed ivith soap 
and water and dned thoroughly The patient then urinates One and 
one half cc of 5 per cent microcrystallme sulfathiaaole is instilled into 
the urethra and the meatus sealed wth collodion, a penile clamp being 
applied for the few rmnutes that it takes the collodion to dry The 
patient holds his urine as long as possible, which may be overnight or at 
least 4 to 6 hours if he refrains from liquids Calomel ointment is 
applied in the usual way as a prophylaxis against syphilis Micro 
crystalline preparations of sulfathiazole are easy to apply, have the 
property of remaining m a milk like susf^nsion, and do not tend to 
cake as do ordinary powder preparations Stedman believes that the 
results obtained by him m a relati>ely small senes (2 infections in 400 
men thus treated) definitely warrant further experimentation with this 
method 

Oral Mfdicaiion {Sulfwaimde Therapy) The latest, and up to the pre 
sent by far the best available chemotherapy for gonorrhea is that provided 
by the sulfonamide group of drugs Widespread use of sulfanilamide and 
allied compounds has established their great value m the treatment of 
both acute and chrome gonorrhea, in both sexes and at any age 

Clinical experience has shown that the different sulfa compounds differ 
widely in their efficacy and toxicity Toxic by effects were very fre 
quent with the onginal sulfanilamide, limiting its usefulness in ambulant 
cases and often forcing the discontinuance of its administration even m 
hospitalized cases The more common effects of this drug are nausea, 
vertigo, headache, hstlessness, and gastrointestinal disturbances, but 
skm en^tions,. chaises m the blood picture, acute hemolytic anemia, 
and even death from sulfanilamide poisoning have been reported 
Sulfathiazole, sulfadiazine, and, to a lesser extent, sulfapyridme and 
sulfacetimide have practically supplanted sulfanilamide and neoprontosil 
in the treatment of gonococcal infections 
Sulfathiazole is now very extensively employed, and is particularly 
effective in acute stages In both acute and chrome infections it has 
produced a high percentage of cures in less time than w hen sulfanda 
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mide ■was used, and with fewer and less troublesome by-effects The 
a\erage dose is 2 gm daily m four doses (one after each meal and one at 
bedtime), contmued o\er a penod of from 5 to 10 dajs Hospitalized 
patients may be gi%en «bghtly larger doses The initial response to 
treatment is usually rapid In chrome cases, a second course may be 
necessary and can safel> be started after a brief period of rest — usuall> 
a week to 10 dajs 

Sulfadiazme has also been found \eiy effectoe m the treatment of 
acute and chrome gonorrhea, and is e\en better tolerated bj man y 
patients than sulfathiazole. Sh^tly larger doses — from 3 to 4 gm 
dailj — can be gi\en mth safetj and usually without unpleasant bj 
effects ■\\'hen prescribed m moderate dosage, sulfadiazine is belie%ed 
to ha\e less tendenc) to form ci>stab m the unnaiy tract than sulfa 
thiazole or sulfapjTidine 

W’ith e\ ery dose of a sulfa drug the patient should take I Gm of sodium 
bicarbonate m order to present the formation of crystals in the urine 

There is so much difference m indindual tolerance of the % anous sul 
fonamide drugs that the possibility of harmful b> -effects from an> one 
of them — even those of demonstrated low toiiaty — must alwa\ s be kept 
ID inmd A strict watch should be maintained o>er e\er> gonorrhea 
patient — ambulant or hospitalized — to whom they are being ad 
mmistered 

The vanous sulfonamide compounds their uses and their dangers are 
considered in greater detail on p 1162 

Supplemental mstrumental treatment is ad>usable m most cases of 
chrome gonorrhea Such supplementary treatment, consisting of a 
thorough dilatation of the entire urethra and massage of the prostate 
and seminal -vesicles, ma> commence as early as the fifth to seventh day 
after the institution of the sulfonamide therapj The fact that catheters 
and sounds can be passed with impumty, while smears taken at the time 
of such instrumentation show numerous mtracellular and extracellular 
microorganisms, proves the uselessness of these measures for provoca 
tiv e purx>oses 

(Penictlhn) Pemcilhn, a ranatkable substance produced from a 
certam type of mold, has been found to be extremel> effective m the 
treatment of gonococcal infections which are resistant to the sulfona 
nudes (see Penicillin, p 1181) It maj be administered mtravenouslj or 
mtramuscularly, as well as locally Properlj made preparations hav e 
given no toxic reactions, even from the largest dosage Climcal re 
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sponse to treatment is rapid and negative bacterial cultures are usuallv 
obtained sometime between 17 and 48 hours after the institution of 
penicillin therapy The difficulties confronting large scale production 
of penicillin are, however, very great, and the exceedingly small supplies 
at present available are being utilized chiefl> in military medicme 
Until the production of pemalhn can be materially increased its em- 
ployment in the treatment of gonorrhea, both in military and cuihan 
practice, will probably remain hmited to cases that are sulfonamide 
resistant 

Local Treatment Acute Ajjterior Urethritis The necessity of 
local treatments in acute anterior urethritis has been matenally re 
duced since the emplo3Tnent of sulfonamide therapy, but local therapy 
should be given for a week or 10 days after the diagnosis has been es- 
tablished The instillation of small amounts of the mildest antiseptic 
solutions— such as nvanol dextrose, 1 5,000, acnfiavme, 1 5,000, argy 
rol, 2 5 to 5 per cent, or protargol, 0 25 per cent should be the extent of 
local treatment so long as the first glass of voided urine is cloudy or 
hazy One cc of solution may be injected for the first fen days, and 
the amount then slowly increased Instiliation should be made at 
least once a day, preferably by the physician, with the use of a 5 cc 
graduated syringe and rubber olive The edema and hyperemia of the 
anterior urethra during the acute stage of the disease greatly reduce the 
receptive capaaty of this organ, hmiUng to as little as 1 cc the amount 
of antisepticsolutionthatcanbeinjectedwithimpunity Asthe urethral 
capacity increases with the subsidence of the inflammation, the amount 
of solution can gradually be increased but should not exceed S cc 

Variations in the tone of the urethral wails and marked changes m the 
capacity of individual urethras at different stages of the acute inSam 
mation, make it practically impossible accuratel) to gauge the exact 
amount and pressure to be used Therefore, while the Janet sj nnge the 
hydrostatic pressure irrigation outfit and numerous variations of the 
hand sjTinge may not do harm in experienced hands, their therapeutic 
value IS only a deduced one In cases where the gonococcus does not 
lose its virulence during the first fewweeks of the disease, no amount of 
irrigation or synnging will be able to make it do so In the hands of 
practitioners inexpert in their use and in the hands of almost all patients, 
these instruments are a faidj certain means of producing posterior 
urethntjs with its complications and chroniat\ The best and most 
effortless manner in which to irrigate the entire urethra is bj the natural 
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Stream of urine, which cannot be duplicated b\ artificial means The 
greatest benefit of sulfonamide therap> is that it makes the use of the 
sjnnge optional — or obsolete — tno thirds of the cases 

A clearing of the first glass occurs, on the a\ erage, in 3 to 4 w eeks dur* 
ingwhichtimeshredsappearinplaceofthehquidpus In casesrespond 
mg satisfactonly to sulfatherapj , this cleanng of the first glass maj take 
place m from 4S to 72 hours At this stage a N o 14 F soft rubber cathe 
ter can be passed into the bladder and 200 cc of acnfiaMne or n\ anol 
dextrose injected After mthdrawaJ of the catheter, the patient is 
advised to empty his bladder into a ‘specimen glass Inspection of the 
returned solution mil show a number of shreds, possibl> tinged with 
blood, in which organisms can be demonstrated This positive finding 
is of little significance, as an exacerbation of the inflammation does not 
as a rule, occur unless the urethra has been traumatized The vnabilitv 
and virulence of the gonococcus at this stage arc sufiiaentl) low to per 
nut instrumental stimulation of the urethra without lil effect 

Subsequent!), at mtervalsof 2 to 3 davs Nos 16 and 18 F catheters 
arc passed and the bladder filled with the preferred antiseptic solution 
provnding that passage of the catheters is not fo’lowed b\ a clouding of 
the unne and return of the discharge After two or three cathetenza 
tions the urethra is readv to receive curative treatment m the form of 
dilatation mth sounds 

Because of the large number of glands ji the antenor urethra all of 
which are potential foci of chroniatj no case should be considered prop 
erl) attended unless an instrumental dilatation of the entire urethra 
to Its maxima! capacity has been earned out Residual infection in the 
glands of the antenor urethra is frequenth the basis of recurrent attacks 
and complications such as stnetures and periurethral abscesses Ure 
ihral dilatation is best accomplished bv the use of sounds particularh 
the stainless steel double tapered sound 

Urethral dilatation should not be restneted to the passage of anv sound 
of arbitrarj caliber, but should be earned graduallv to the maximal ca 
paafv the mduTdasl steihrs SckA s ppsecdace is ta up 

enevsted glands and infiltration of the urethral wall whereas the use of 
undersized sounds leav es scarified glandular onfices unaffected On the 
other hand, maximal dilatation mth both even and odd sizes of sounds 
passed in an overlappmg manner upon subsequent occasions will safeh 
and surelj open all closed glands and promote healmg bv draining their 
infectious contents 
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After the passage of the sound, the patient is told to pass the solution 
previously injected through the catheter into a speamen glass The 
returned fluid should be carefullj inspected, being just as important for 
the proper understanding of the patient s condition as the first glass of 
urine The presence of diffused liquid blood m the return is seen m cases 
of long standing anterior and posterior urethritis with granulations that 
bleed easil> Purulent shreds, occasionallywnthblood> centers originate 
from the glands of the anterior urethra Plugs of a granular composi 
tion are found in the last portion of the returned fluid, together with 
globules of prostatic secretion eicpeUed by a mild contraction of the gland 
due to the stimulus of the sound passing through the jiosterior urethra 
With increasmg sizes of sounds, the shreds and blood graduall> disap 
pear As the caliber of the sounds approaches that of the capacity of the 
urethra, an occasional bloodv shred of unusual size will be seen, bearing 
witness to the necessit> of such maximal dilatation 

Acute Posterior Urethritis Upon m\ol\ement of the posterior 
urethra, as evidenced bj a turbid second glass, frequency of urination, 
and dvsuna, all active local treatment is discontinued Measures to 
alleviate pam, prevent further complications, and promote recovery 
consist m raising the patient s fluid intake and m the admmistration of 
sedatives (belladonna and morphine sulphate) per rectum If sulfa 
therapy has not been employed, it should be instituted at this time The 
early application of massive doses of morphine per rectum offers a de 
cid^ advantage over hot rectal douches and sitz baths, apart from the 
difficulties of obtaining these measures under the sub-standard Uvmg 
conditions frequently found among patients in metropolitan and rural 
practices The complete relaxation of all smooth muscle fibers produced 
by the use of morphine per rectum secures a surcease from pam, fre 
quency, tenesmus, and discomfort, and provides good dramage at a 
time when prolonged irritation of the posterior urethra and retention of 
secretion m the prostate and seminal vesicles are apt to lead to further 
djsseroanaljnn and roEopbcsljnns 

For the treatment of acute prostatitis vesiculitis, and epididymitis 
the reader is referred to the sections devoted to these conditions 

Chronic Urethritis Opinions differ widelj as to when an acute 
urethritis becomes chronic, the \anous estimates ranging from 6 weeks 
to 6 months For practical purposes, any persistent urethritis should be 
considered chronic upon the disappearance of acute manifestations — 
usually between the fourth and eighth weeks 
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Sulfonamide therap> has greatly reduced the inadence of chrome 
gonorrheal mfections Paulty treatment or misbehavior on the part of 
the patient may have a certam contributory stgmficance m the produc- 
tion of chroniaty , but m a certain number of the eases chromatj cannot 
be controlled by any means at our disposal and is inherent m the struc- 
ture of the particular male unnary tract and the mahgnancy of the strain 
of gonococcus causing the infection Treatment of a chronic urethritis 
should, therefore, begm with a careful exammation of the entire gemto- 
unnarj tract, the object of which is the exact localization of the in- 
fection and the discovery of the cause or causes of chromcity Inhltra 
tion of the urethral walls, mamfested by a reduction of the lumen, calls 
for a careful dilatation to maximal capacity in order to aid the resorption 
of lnfiltratl^ e masses and provide good drainage of the glands mvolved, 
without which a cure of chronic gonorrhea is impossible Residual in 
fection that has withstood dilatation may exist in the form of a folhcular 
urethntis, this can be eliminated by cauterization or coagulation of the 
glands through the urethroscope Accompanying treatment of the 
prostate and sermnal \'esic!es, consisting of prostatic and \esicular mas- 
sage, w'lU tend to dear up existing infection m these structures Treat- 
ment should be persistent but not intensive, and should be given until 
the respective secretions assume a normal appearance Following acutp 
prostatitis and vesiculitis, the amount and consistency of the secretion 
do not, as a rule, ever reach entirel> normal proportions, because of a 
serious impairment of the glandular function All that one can hope for 
m the«e instances is to free the glands of pus within and of some of the 
adhesions without, realizing that a restitution of glandular tissues that 
have been destroyed and replaced by scar formation is impossible 
^^^llle urethral dilatation is being alternated with mas'^age, three ses 
sions a w eek are sufficient Once the urethra has been dilated two treat 

ments a week, or one everj 5 dajs, mil suffice, and can be continued for 
indefinite penods without harm A so called “mechanical prostatitis ’ 
that could be ascribed to a prolonged massage of the gland will not be 
ebsenetJ nxOfSSJoozoiJrbiorrejsnflpbfd, causmgintraglandular bleed 
mg It cannot be sufficientl> emphasized that slight or moderate pres 
sure, apphed bj the finger tip in the proper place and in the proper man 
ner, will do more toward the elimination of adhesions and restoration 
of the glands to their normal state by stimulating their smooth muscle 
fibers to contract and thus promote drainage, than excessive force that 
can onlv cause added damage 
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Chronic posterior urethritis, that is an almost in\anable accompani 
ment of prostatitis and seminal vesiculitis, is one of the few conditions 
m which endoscopic treatment and endoscopic control of the improve 
ment obtained are necessary For inspection and treatment of the 
anterior urethra, “dry” endoscopy may be considered suffiaent, but in 
the posterior urethra, a ^vater distention instrument is preferable The 
extent of treatment depends on the condition of the mucosa, and con 
sists of topical applications of phenol gljcenne of equal parts followed 
by a thorough rinsing, and the occasional coagulation of large poI>’ps, 
preferably wnth very low current and in several stages The application 
of concentrated chemical solutions (especially of nitrate of silver as it 
has been used in the posterior urethra, in from 1 to 20 or even 50 percent 
solutions) IS inconsistent with an understanding of the therapeutic prob 
lems The use of such solutions onl> tends to increase the infiltration 
alreadj present in the mucosa, closing off accessor> prostatic ducts 
The consequent failure to obtain secretion upon massage of the prostate 
or the semmal \ esicles is due more to a lack of drainage than any appre 
aable clearing of pus from their secretions 
General Therapeutic Measures General cleanliness, careful personal 
hygiene, and regulation of the diet and mtestmal function are important 
factors m the management of gonorrhea, espeaally during its acute stage 
The patients should be instructed to secure sufficient sleep at night and 
as much rest during the da> as their circumstances maj permit For the 
relief of constipation frequent but small doses of laxatives are preferable 
to the occasional purge All forms of violent exercise, bnsk walking, 
and dancing should be avoided Sexual excitement m all its forms, 
whether direct or indirect, is detrimental to recov erj 

Systemic treatment, especially in cases of malnutrition consists in 
the use of roborants such as high calonc diet, intravenous injections of 
iron and arsenic (where sulfanilamide is not used), and a free suppl> of 
vitamins in order to raise the patient's bodily resistance 
Tht adaimtstcaCsan o/ mcattes aircf £!trates is a rrwnf 

form of systemic treatment, the aim of which is to cause the bodj to 
develop its own antibodies in response toparenterally introduced specific 
antigens Thisformof therapy hasformany > ears enjoy ed a populanty 
out of all proportion to its proved value It is questionable if its thera 
peutic worth exceeds that of any non speafic parenterally admmistered 
protein At an> rate, it does not seem consistent with immunological 
evidence to expect the development of any degree of immunit> , or e\ en 
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increased resi<itance, through the use of \accine5 or filtrates i\hen the 
li\nng organisms in the bod\ are unable to impart immunit\ 

In recent )ears a form of s\stenuc treatment has been introduced 
'^hich utilizes a peculiar ‘^ensitiwtj of the gonococcus to febrile tempera 
tures Such treatment of gonorrhea, b\ artifiaall) produced fe\er m 
hot air chambers or electricalh heated cabinets can be considered a 
definite step toi\ ard the successful management of «ienous complications 
The drawbacks of the procedure — its limited applicabihtj and high cost 
of initial ln^ estmcnt and maintenance — render it unfit for routine use 
Fe\er therap^ should be gi\en onlj in the hospital and under the con 
tmuous supervision of a thorough]} trained personnel Before institut 
ing this method of treatment, it is important to ascertain the thermal 
death time of the particular strain of gonococcus infecting the patient 
H>'perpj rena, properh used need not be considered unduh nskj Its 
indiscriminate application, howe\er, is fraught with danger A thor 
ough medical examination before treatment, and a constant control of 
the temperature and pulse during sessions, are essential for the safety 
of the patient The duration of treatments, as given b> various invesU 
gators, \ anes from sev eral short sessions of from 5 to 6 hours each to one 
continuous session of 24 hours or more Carpenter and Warren deter 
mine the duration of a single curative session bv previousl> ascertaining 
the thermal death time of the particular strain of gonococcus causing the 
infection, when subjected to maximum tolerable fcbnle temperatures in 
water baths Others prefer multiple short treatments, at intervals of 3 
to 7 da> S, until the desired cure has been obtained 

While hvperpvretia is of deaded benefit in the treatment of serious 
complications its routine use is unpractical A number of gonococcus 
strains are unusuallj resistant to fever, therefore, a combination of sul 
fonamide and fever therapj has been resorted to, with reportedl} verj 
good results, m strains that were singularij imre«ponsive to both forms 
of therapj when applied separatel> Sulfonamide medication should 
precede fever therap> and be discontmued 3 to 7 dajs before fever 
sessions are commenced 

Cntena of Cure The cure of a gonorocrai' mfbeCron ts termed tim 
cal” when all manifestations of the disease have ceased to exist but the 
possible presence of the gonococcus has not been excluded It is termed 
"bacteriological” when the formerlv mfeaed organs are proved to be 
free of spieafic microorganisms Sudh bacteriological cure ma> not bring 
with It the ab'^nce of clinical svmptoms since secondary organism^, or 
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chemical or mechanical irritation, ina\ account for the persistence of 
clinical manifestations even when the gonococcus, after thorough and 
prolonged search, can not be demonstrated In the attempt at a cure 
one's aim should always be the bacteriological cure, which, m terms ap- 
plied to the patient, means non mfectiousness 

The differentiation between a clinical and a bacteriological cure ma\ 
be difficult, and js dependent on the results of specific tests made during 
a suitablv long period of observation 

In determining a cure, it is not the fulfilment of all criteria on an) one 
occasion that is most important, but, rather, that these criteria remain 
fulfilled after cessation of treatment and the return of the patient to an 
unrestricted mode of life, o\er a period of observation of 3 to 6 months 
or more, during which at least monthl) examinations are made The 
only restriction placed on the patient during this observation period 
is the proper use of a prophyJactive, m which he should be instructed 

The critena b> which cure can be ascertained arc three fold in nature 
clinical, bacteriological and serological 

(1) Urethral smears should be negative for pus and specific organisms 

(2) The centrifuged sediment of the first 150 cc of voided unne should 
be negative for pus and specific organisms bj smear and culture follow 
mg the passage of the largest sound that the urethra will take 

(3) The centrifuged sediment of the last 60 cc of voided urine should 
show similar negative results 

(4) Copious specimens of the prostaticand seminal v esicular secretion 
should be negative for pus and specific organisms m smears and cultures 

(5) Reversion of the gonococcus complement fixation test from posi- 
tive to negative is a reliable serological indication of a cure if the succes- 
sive tests hav e been performed in the same laborator) and w ith the same 
antigen 

Forced alcoholic provocation, cspecialh with beer, is advisable 48 
and 24 hours before check up examinations, and after the passage of 
maximal capacitj sounds 

Incases treated b) a sulfonamide, smears are of more importance than 
cultures since, due to a lowered vitality of the gonococcus, cultures mav 
give negative results, while smears mav show intracellular and extra 
cellular organisms 

The difficulties encountered in practice, and the recurrences observ ed 
m supposedly cured patients, are not due to inadequacv of the critena 
of cure, but, rather, to lax application of such criteria 
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CHAPTER XXni 
COWPER'S GLANDS 

Behind the urethral bulb be two (sometimes three) small mucous 
glands which were firet described in detail b> \\’ilham Coivper the 
English anatomist, m 1699, hence the name bv which thej are popularly 
known — Coivper's glands The bulbo urethral glands were ongmall} 
pointed out to anatomists howeier, by Mery, of Pans, in 1684 Im 
portant later WTitings upon the subject are the Pans thesis of Gubler 
(1849), Enghsch s classic researches upon the urethra and its assoaated 
glands (187&-1891), and the monograph of Paul Lebreton (1904) 
Lebreton review ed all previous work, and his monograph is still regarded 
as the chief source of information on the bulbo urethral glands 

A. Embr\oloc\ op Cowter's Glands 
Origin and Development. The embodogj of Conpers glands has 
been carefully studied by Hogge (1904) \on Lichtenberg (1906), Eggerth 
(1915) and Hertwig (1920) 

Coivper s glands arise from two sjTnmetncal di\ erticula ongmatmg m 
the pehnc segment of the urogenital sinus at an earl> stage of embrjomc 
life In sections made from embiyos in the beginning of the third month 
of fetal de\elopment Hogge observed little swelhngs m the lining of the 
urogenital smus which appeared to be forerunners of the first glandular 
buds but itwasnotuntiltbefetushadatlainedalengthof approximately 
120 mm (4 months) that the bulbo-urethral glands actually appeared 
m the form of small lateral budduigs directed toward the rudiment of 
the urethral bulb In embryos of only 30 mm length Eggerth was able 
to obserye the anlagen ol Cowper’s glands as solid epithelial buds ansmg 
from the median lateral fold on the wall of the urogemtal sinus He 
found evidence of branching at 50 to 60 mm , and noted that the de 
velopment of the glands on the two sides is not symmetrical 
These epithebal buds are from the first embedded m the firm meso 
dermal tissue which forms the corpus ca\craosum urethrae and extend 
in a direction almost parallel to the seminal canal until thc) reach the less 
compact mesodermal tissue lying between the seminal canal and the 
rectum As thej are at first much constneted bv their groirth through 
732 
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reIaU\ely unyielding tissue, but are able to ei^and as they approach the 
rectal nail, each gland shous an intiabulbar portion with only a few 
short and ill de\ eloped side branches, and an extrabulbar portion well 
equipped with much larger brandies The side branches appear imme 
diately after the ongmal epithelial buds, and lumina develop in the mam 
stem and primary branches when the embryo is 65 mm At 120 mm 
the epithelium becomes glandular 

Cowper’s glands attain their distinctive structure at or shortly before 
term, certain of their histological charactemtics even indicating that for 
some tune before birth they have been elaborating their peculiar secre 
tion Although m the mfant these glands continue to increase m size, 
their development is slow when compared \nth that of the surrounding 
structures, being cspeciallj disproportionate to the growth of the 
branches of the ischiopubis In their relation to adjacent structures 
Cowper's glands are therefore of greater importance m the fetus and the 
newborn than in the fully developed adult 

Number and Classification Mery’s ongmal account descnbes only 
two glands lying behind the urethral bulb, but Coivper told of a third 
which he located m the median line at the intersection of the bulb and 
the membranous urethra Later investigators confirmed Cowper's 
finding of a third gland but considered its occurrence as sufficiently 
irregular to warrant its being regarded as anomalous rather than normal 
Gubler found that accessory glands are frequently present m the deep 
spongy tissue and on either side of the excretory ducts of the true Cow 
per s glands , but Lebreton, after a large number of dissections, concluded 
that the existence of onl> twodeGDiteglandscanregulatl> be established 

Hogge made a vast number of sections of fetuses at or near term, and 
in recordmg the results of his mvesligations classified the bulbo urethral 
glands as of two distinct types (I) two larger and higher lying dtaphrag 
maltc glands, so called because they are within the urogenital diaphragm, 
(2) the smaller accessory bulbar glands, made up of lobules l^nng deep 
in the spongy tissue of the bulb 

Embrjologically, diaphragmatic and bulbar glands have a common 
ongin, for they arise by an out budding of the urogenital tissue which has 
Its origin at the bottom of the spongy urethra Histologicallj , tbej are 
identical and all their excretory products find an outlet m the tv, o ducts 
which open upon the lower wall of the spongy urethra The bulbar 
lobules, however, are more dissemmated and not as complete^ united 
as those of the diaphragmatic glands 

The diaohragmatic glands of Ho^e correspond to what are commonly 
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referred to as Couper's glands His bulbar glands are the accessory 
glandules observed b} Jarja\a>, Gubler, and others, i\ho, honever, 
regard them as inconstant and anomalous hereas Hogge considers them 
a normal finding and of great pathological importance 

B \\ATOii\ or Covvter’s Glands 
Size and Position The bulbo urethral glands are small round, 
mucous glands, usuallv tn o in number, forming part of the genital s\ stem 
m the male Thej are the homologues of Bartholin s glands in the 
female Thej are slightly lobulated bodies of a reddish color, situated 
one on each side of the median hne of the urethra between the prostate 
and the urethral bulb The glands are embedded m the floor of the 
urethra between the laminae of the deep penneal fascia, in the angle 
formed on each side bj the membranous urethra and the bulb and open 
upon, the floor of the bulbous urethra on each side of the median line 
through long excreton. channels 

Their upper surfaces thus he directl> beneath the deep la> ers of the 
penneal aponeurosis, separated in front b> the terminal portion of the 
bulbar arter} The lower surfaces of the glands are m direct contact 
with the muscle plane forming the floor of the urethra, arising from the 
sphincter urethrae membranaceae Tbe> lie parallel to the inferior 
lateral wall of the urethra, although more or less separated from it 
The distance between the internal borders of the two glands vanes 
as much as 1 5 cm in different persons, and in some dissections the two 
inner edges have been found united b) a tm> bndge of glandular tissue 
Anatomists differ regarding the size of the glands, which has been 
vanousl) described as ranging from that of a small pea to that of a 
hazelnut Prequentlv one gland is reported as being larger than its 
fellow , and reports are not uncommon of both glands being on one side 
of the median line, or one on one side and two on the other Lebreton 
found the left gland present in ever> dissection but in a number of his 
subjects the nght was missing, and when lx>th were present the leit 
w as alw aj s the laiger He therefore concluded that the well-established 
observation that cowpcntis is fell siderf m the great majontv of" cases 
can be explained on purel) anatomidl grounds 
Structure Each gland is made up of grape like clusters of lobules 
the walls of which are formed bv a smgle row of pvrarmdal cells The 
various lobules, as well as those composing the more or less inconstant 
accessor) glands are provided with excretor) channels that pour their 
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accumulated secretions into a relati\ely long common excretory duct 
(3 to 4 cm long and 1 5 mm m diameter) xihich traverses the spongy 
tissue beneath the mocosa for a considerable distance before opening on 
the floor of the bulbous urethra through two small slit Uke onfices Its 
course is somewhat sinuous, and all observers agree in descnbing a dilata 
tion of the canal at its pomt of eroeigence from the gland The canals 
are lined with basal cell epithelium, the cells being usuallj disposed m a 
single la> er In the mam excretor> channel the epithelium m the region 
of the urethra appears stratified 

The lobules are encased and held together by a stroma of connects e 
tissue containing smooth, stratified, and elastic muscle fibers The 
elastic fibers anastomose with striated fibers of the external sphincter, 
and this contractile mechanism compresses the lobules and ducts and 
empties them of their secretions 

Hogge has mmutely described the excretory system, which he separates 
into two divisions that of the diaphragmatic (Cowper’s) glands and that 
of the bulbar (accessor) ) glands— all, bonever, communicating inth the 
mam excretory channels ishich open into the urethra The excretorj 
canals lie upon the lower internal surface of each diaphragmatic gland, 
constituting its hilum, and converge before reaching the median line 
They pursue an upward course across the superior surface of the bulb, 
behind the bulbar artery Ordinarily, conduits from the diaphragmatic 
glands of Cowper, to the number of two or three, can be observed trav ers 
ing that section of the spongv tissue lying between the lower surface of 
the urogenital diaphragm and the mfenor wall of the urethra These 
conduits anastomose on each side to form a larger canal, which receives 
the contents of the collecting tubules of the bulbar gland, traverses the 
space between the spong) tissues and the urethral mucosa fora relatii ely 
long distance, and finally gams entrance to the lumen of the urethra 
As the bulbar lobules are often separated bj a considerable thickness of 
sponj^ tissue^ their excretorv ducts do not anastomose as do those of 
the lobules composing Cowper s glands proper Instead each tin> 
lobule empties its secretions direct!) into the common duct commu 
mcatmg ivith the urethra 

Blood Vessels Lymphatics Nerves The glands receive their blood 
supply from branches of the bulbar artery, which, before entering the 
bulb, crosses the superficial aspect of the gland— most frequent!) about 
one third of the wa) down but sometimes further forward, so that it 
crosses the excretory canal rather than the gland itself In either e\ ent, 
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the miportant point for the surgeon to bear in mind is the practically 
constant relation between the bulbar artery and the superfiaal aspect 
of the gland 

The veins empt} into the plexus of Santonm They run further for 
ward and deeper than the arter> , so that their relations with the gland 
are less intimate 

The lymphatics drain into the hypogastric nodes 

Innervation is from branches of the hypogastnc plexus 

C, A>.01tALIES OP CoWTE^’S GlANDS 

Anomahes of Cowper’s glands are of shght clmtcal importance They 
cause little or no disturbance, and usually go unrecognized Deviations 
from the normal m the number, form, and position of the glands are 
common 

D. PmrsiOLocv of Cowper's Gx-a-scs 

Cowper s glands form a part of the genital system of the male They 
secrete a transparent vnscous fluid, so nch m albumin as to give it a 
glar> appearance This can often be detected as a dear drop at the 
meatus on sexual exatement 

The particular property of the secretion appears to be the lubrication 
of the urethra Provided with collectors and a contractile mechanism, 
and innervated by rami of the gemtal nerves, these glands play a by no 
means negligible part in the sexual act At the tune of ejaculation they 
imdergo rhythmic contractions and expel their collected secretions mto 
the urethra, where they combine with the secretions of the other genital 
glands to fonn the spermatic fluid 

In his studies upon testicular function, Heller (1932) found that Cow 
pel’s glands (in animals) undergo involution foUowing castration A 
large senes of experiments on laboratory animals not only demonstrated 
this conclusively, but also showed that precoaous development took 
place when voung animals were stunulated by gonadal extracts This, 
he beheves, is proof that the activities of these glands are under the 
control of the internal secretion of the testicle 

E Injuries of Cowper’s Glands 

Because of their protected position, Cowper s glands are httle disposed 
to external trauma \Vhen injury docs occur, it is likely to be a part of 
more extensive trauma to the neighbonng structures and overshadowed 
bv the more senous lesions 
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F. Diseases op Cowper’s Glands 
Coiopenlis 

Inflammation of Cowper's glands is alniost always secondary to a 
postenor urethntis By far the most common causative agent is the 
gonococcus, but other organisms, induding the tubercle bacillus, may 
be responsible Mixed infections are comparatively common Cow- 
pentis may be acute or chrome 

ACDTE CXIWPERIXIS 

Etiology Acute cowpenbs is almost always due to the activities of 
the gonococcus, but, considering the prevalence of gonorrhea, it must 
be regarded as a relatively rare complication Infection may also take 
place through any of the numerous organisms regularly present m the 
urethra, but these do not ordmanly become pathogenic until resistance 
has been weakened b} gonococcal invasion Although infection may 
occur by way of the blood stream, in the great majority of cases the 
orgamsms presumably invade the bulbo urethral glands by ascension 
of their ducts from the urethra That these adjacent structures are not 
more often miolved in an acute gonorrheal urethntis is undoubtedlydue 
to the fact that their long excretory ducts afford them a certain measure 
of protection against ascension 

Acute cowpentis is a relatively late complication of gononrheal ure 
thntjs, seldom occurring earlier than the third week It may be due to 
the general penetration of the infection into the deeper tissues, or it may 
be lighted up by trauma, violent coitus, the passage of instruments, 
overforceful irngations, or too vigorous exercise 

Symptoms and Diagnosis Acute cowpentis manifests itself by irnta- 
tion of the urethra and penneal pam, which, beginnmg as a mere sense 
of weight in the penneura, rapidly becomes intense and radiates toward 
the anus, scrotum, and inside of the thigh The bulbo urethral glands, 
It will be recalled, he between the folds of the tnangular ligament, sur 
rounded by the deep penneal fasaa These structures bemg very 
unyielding, the swelling of the inflamed gland produces great tension, 
which accounts for the intensity of the pam Mictuntion may be 
exceedingly pamful, due to contraction of the external sphmeter, and, 
occasionally, may even be hindered by the mechanical pressure resulting 
from the swelling of the gland Similarly, pressure upon the rectum may 
render defecation difficult and painful 

The swellmg is usually left sided Authorities all agree that bilateral 
involvement is very unusual, even if two fully developed glands are 
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present Probabh , also, in the bilateral cases one gland, usually the 
left, IS affected before the other 

The uiflammation maj progress to the point of abscess Jormalion 
A \'isib]e mass then appears in the perineum, for, owing to the relati\e 
length of the excretoiy duct, pus forming m the gland is unlikely to be 
discharged into the urethra The mass commonli appears just m front 
of the anus and graduall\ extends toward the base of the scrotum, -=0 
that occasionalh it maj be confused with a tumor arising from the tes- 
ticle or its adnexa Abo\e, extension is limited by the penneocrural 
fold, but at the median line the swelling frequently extends bey ond the 
raphe to the unaffected side The swelling in the perineum is accom 
panied by redness of the penneal skin, chills, fe%er, and leukocyicsis 

Fistula formation usually results from a neglected case of abscess of 
Cowper’s glands or it may comphcate chronic inflammation of long 
standing The glandular secretions, pre\ented from thenonnaleiacua 
tion into the urethra by occlusion ordestniclion of the excretory channel, 
pass through the fistula 

Unless there 1 $ abscess formation, ordinary palpation will fail to dis 
close inilammation of these glands Rectal examination, howe\er, will 
re\eal tenderness at the bulbomembranous junction, and, if there is 
enlargement of the glands, tbei will be felt as two bean shaped masses, 
one on each side of the urethra at this point The less promment Ie«ions 
may be palpated more readily if an instrument is inserted into the 
urethra Urethroscopy mai reieal mOammatton of the tiny duct on 
flees Smee the ducts are usually obstructed, however, the urethro 
scopist wall rareh actually see pus coming from the orifices even m 
cases where the glands are known to be involved 

Treatment If abscess-formation has not v et set m, it may be possible 
to express the contents of the gland through the urethra by massaging 
the mflamed gland as vigoroiish as the patient’s condition permits If 
obstruction of the ducts prevents evacuation bv this means, or if evv 
dances of ab«cess-fontiation are present penneal masion must be per 
formed (p 745) Jl a BstuJs is present, extirpation of the diseased gland 
is usualK necessary 

Cowpentisdue to gonorrheal or non «peafic infection is treated by the ^ 
same measures as the urethntis to which it is secondaiy 

CHRONIC COWPERTTIS 

Their long excretorv ducts andoubtedJv protect Cowpersglandsfrom 
partiapation m a postenor urethntis— gonococcal or non speafic — m 
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the majority of instances, but once the glands have become involved, 
the very length of the canal may prevent dislodgment of the infection 
from the cul de sac of the gland Although the focus of infection thus 
established may be the source of persistent or recurrent mkchon of the 
urethra, it may remain entirelj unrecognized until it is exacerbated to 
the point of suppuration or until a fistula has formed Chrome cow 
pentis probabi} occurs much more frequentlj than is ordinanij recog 
nized, but m most cases it islikel> to pass unnoticed because it gi\ es few 
or no suggestive s^miptoms and is difficult to discover, being out of reach 
of the diagnostic and therapeutic methods ordmanlj emploj ed How 
ever, since it undoubtedlv often is responsible for the persistence or 
relightmg of urethral lesions, the possibilitj of its presence should alw av s 
receive serious consideration in all cases of intractable urethritis 

Tuberculosis of Cowper’s Glands 

Etiology Infection of CowT^er’s glands by the tubercle bacillus is 
rare A few cases of pnman involvement have been reported, but the 
cowpenUs is usuallj secondarv to a tuberculous process elsewhere m the 
urogenital tract, being convejed to the glands probabl> bj infected 
unne It is doubtful however if the bacilli could find entrance to a 
healthy excretor> canal or be retained m uninjured glandular tissue 
long enough to gam a foothold It is onl) when the resistance of the 
tissues has been lowered bv previous inflammation that the tubercle 
bacilli find a suitable soil for their propagation It is possible that mfec 
tion ma> also be convejed b\ waj of the blood stream particular!) in 
those cases where there are isolated lesions in the erectile sheath having 
no direct continuitj with those in tbc mucosa Most of the reported 
ca«es of tuberculous cowpentis have been associated with tuberculous 
urethntis 

Pathology Two forms of tuberculous cowpentis have been di« 
tmguished 

(1) Intercapsular) glandular tuberculosis, the more common tvpe, 
occurs in three stages (a) massive infiltration, (b) breaking dow n m the 
center, mth cavjt) formation, and, finall), (c) caseous c>stjc formation 
The disease maj even progress to complete destruction of the gland 
without impairing the mtegntv of the capsule The periglandular 
cellular tissue remains unaffected 

(2) Diffuse glandular and penglandular tuberculosis, formation of a 
perineal “cold ’ abscess having its ongin in Cowper s gland below and 
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behind the bulb, or from the sides or rear of the bulb, and resulting m a 
penneal fistula 

Symptoms and Diagnosis Tuberculous coivpentis is most likel} to 
be found in those sufienng from pulmonary or urogenital tuberculosis 
The most prominent symptom is a pamless chronic discharge, which 
will shois tubercle baolli by the usual staming methods If there is an 
assoaated gonorrhea, or a recent history of gonorrhea, the tuberculosis 
may be o\ erlooked, particularly if gonococci are found m the discharge 
and there is a swelling m the penneum with the characteristics of an 
acute cowpentis An mtractable fistula is suggesti% e of a tuberculous 
process, but fistula formation may be present in other forms of chronic 
or acute coivpentis and is not an invariable finding m tuberculous cov. 
pentis Not infrequently the tuberculous process remams \sallcd off 
In some of the reported cases it was discovered only at autopsy 

Treatment Complete surgical extirpation of the diseased gland 
(p 745) offers the best hope of cure This should be supplemented by 
the Don-operatue measures advocated for tuberculosis m any part of 
the urogenital tract (Treatment of Inoperable and Postoperativ e Tuber 
culosis of the Urogenital Tract, p 1196) The excision of a urcthro 
penneal fistula is desenbed on page 693 

Reteniion CysiJ oj Ceu>per^s 

Retention cy’sts, like other affections of Conpers glands, probably 
exist unrecognized in the majonty of instances 

History The first report of a case of retention cj st of the excretory 
duct of Cowper’s gland that we have been able to locate is that of Eng 
hsch (1881) In 1886, Elbogen published a detailed account of the cy sts 
which may anse m the bulbo urethral glands He found such cysts in 
2 3 per cent of the males upon whom he had performed autopsies, and 
based bis conclusions upon 17 cases, all of which were observed post- 
mortem His mvestigations led bun to conclude that these cysts xnav 
be present at any time of life, since he found them in a child of 7 davs 
and a man of 60 y ears He was inclmed to behev e that, when found m 
adults, their pathological significance was not as a rule great, that they 
probably often existed without producing svTnptoms, and that it was 
only m exceptional cases that they caused retention of unne and drew 
attention to their presence He noted, however, that when thev occur 
m young children the effects are likely to be much more serious, in one 
case at least, observed by him, causmg retention of unne which eventu 
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ated in hypertrophy of the bladder and hydronephrosis As regards 
location, he obser\ed them 7 times m the right duct, 6 times m the left, 
and 4 times in both the nght and left ducts They ere usually oval or 
pinform m shape The size vaned greatly, running from 1 to 4 cm in 
^ndth and from 5 to 9 cm m length 
The first Amencan wnter to give any attention to the subject of these 
retention cysts was Crouse, of Texas, who, m 1911, published 2 case 
reports and made an excellent review of the literature 
In 1929, Muschat reviewed the literature on cjstsof Cowper’s glands, 
but found no cases other than those of Crouse m which correct diagnosis 
m the living subject had been made Muschat added one case from his 
own clinic 

Etiology. Retention cysts of Cowper’s glands are probablj due as a 
rule to chronic inflammation with sealing off of the excretory duct 
through which the secretions normally are discharged A large proper 
tion of the patients m the recorded cases had had gonorrhea In the 
newborn there may be congenital occlusion of the duct orifices Dilata 
tion of the duct first occurs, followed later by the formation of a sac 
which IS filled by the retained secretion 
Pathology The small number of Cowper’s gland cysts on record 
fall into two groups (1) those growing into the urethra, sometimes com 
pressing the lumen sufficient!} to disturb urination or even to cause com 
plete retention and block the passage of instruments, (2) those outside 
the urethra, growing into the pehic space and occupying the area of the 
urogenital tnangle The latter type frequently descends far enough 
to cause a bulging of the penneal skin 

Histologically, the wall of the sac is made up of connective tissue mth 
a lining of cylindrical epithehum 

Symptoms and Diagnosis Symptoms, when present areusuallj some 
disturbance of urination (frequency, difBcultv, diminution m the size 
of the stream, or, rarely, complete retention) and pam and swelling m 
the penneum In neglected cases, a penneal fistula may be present 
The diagnosis is made by inspection and palpation and b} ure 
throscopy 

Treatment The best treatment is surgical extirpation of the c} st 
With the modem instruments now m the hands of every urologist, the 
recognition and extirpation of retention cysts of Cowper's glands should 
present little difficult} External incision is rarel} necessar} Unless the 
c\st is very large or a penneal fistula has fonned Usuallv the c}st can 
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be removed from within the urethra An even better method is the use 
of one of the numerous resecting instruments non a\ ailable, with which 
the site may immediatel} be cauterized, pre\enting hemorrhage and 
guarding agamst recurrence After removal of the cjst, it is well to 
locate and dilate the excretory duct, to prevent recurrence of the obstruc 
tion below the onfice Only m exceptional cases will persistent recur 
rence necessitate removal of the entire gland 

Carcinoma of Cowptr’s Glands 

Incidence Malignant growths of Cowper’s glands are verv rare 
Lebreton (1903) collected 3 cases from the literature Paquet and Herr 
mann (1884), Pietrziko;\sLi (1885), and Kocher (1886) The next report 
appears to be that of Blanc and his co workers (1910) but as this case 
did not come to operation and there was no pathological report it cannot 
properly be included among the authenticated cases An additional case 
fully documented was reported b> Di Maio in 1928 In 1935, Uhle 
and Archer reported a case of pnmar> adenocarcinoma and made a 
careful survey of the worlds literature, and in 1937 Gutierrez recorded 
stiU another case of adenocarcmoma Thus, only 6 full) authenticated 
cases of malignancy of Coirper’s glands have been put on record 

Ebology The cause of mahgnant neoplasms arising m Cowpers 
glands can only be guessed at In one of the reported cases (ko^er) 
there was a histor> of trauma the patient having man> >cars before 
fallen astride an iron bar following which he had always suffered more 
or less unnarj disturbance Gutierrez patient had had gonococcal 
urethntis early in life followed by urethral stncture and a chronic dis 
charge No etiological factors are mentioned m the other cases 

Pathology All of the recorded growths were carcmomatous Inmost 
of the cases the growth was mSItrating in nature and adhered firmh 
both to the bulbomembranous urethra and the rectal wall 

Symptoms and Diagnosis The cardinal s\ mptoms arc pain m the 
rectum and perineum and a tumor mass m the penneum with no redness 
of the overljing skm and unaccompanied b) anv of the s> mptoms point 
mg to a cowperitis or a tuberculous process As the growth increase* 
m size, there is marked pain on defecation so that the condition is readih 
confused with lesions of the rectum In no other urogenital neoplasm 
is pain present so earh m the course of the disease sitting and defecation 
espeaally soon becoming distressmg In most of the reported cases 
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interference with micturition was either lacUng or did not occur until 
late This is an important differential point, for malignancj of the 
urethra early causes marked disturbance of unnar} function 

Carcinoma of Cowper s glands may develop at any age In the 6 
recorded cases the patients’ ages were 65, 19, 57, 65, 32, and 70 years 
respectively 

The clinical diagnosis may usually be established by rectal palpation, 
which will reveal the presence of a hard, tender mass m the region occu 
pied by Cowper’s glands Ibe final diagnosis must be made on histo 
logical exammation of a speamen removed at operation 
Prognosis The prognosis of primary caranoma of Cowper’s glands 
IS very grave However, with earlier diagnosis and proper surgical 
treatment, better results ma> undoubtedly be anticipated than have been 
obtained m the past 

Treatment The treatment is as complete surgical exasion of the 
growth as is possible, followed by implantation of radon seeds and deep 
X ray therapy (Radiation of Cowper’s Glands, p 1743) 

Diseases of Cowper's Glands tn Children 
Cowper's glands are very rarely affected during the early years of hfe 
Being solely genital glands, they remam largely inactive until puberty 
Even in cases of gonorrhea m young male chJdren, the glands do not 
appear to share m the infection The occurrence of cysts m young 
children has been mentioned, and, as we have noted, may well be an 
etiological factor in the production of congenital hydronephrosis 

G Operative Treatment of Cowper’s Glands 
The surgical treatment of Cowper’s glands has already been touched 
upon in this chapter Man> of these mterventions are done mtra 
urethrally 

Anesthesia 

Tor open operation upon Cowper’s glands, spinal or sacral anesthesia 
IS satisfactor) 

Preparation of Sktn 

The patient is shaved about the perineum and external genitals The 
skin of the scrotum, penis, and perineum is cleansed With tincture of 
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Perineal Exposure of CowpePs Glands (for Incision and 
Drainage or for Extirpation) 

Technic. A hollow-backed sound is passed into the urethra, the 
scrotum held well out of the way, and an inverted-V incision made in 



Fig. 154 Inosioa and dramase of abscess of Coaper'a glaod (1) After the pus has 
beenevacuatedfrorn theabKcss, tbecavityistherougldy probed «ith the finger (2) 
ingtheabscesscasitynithgauze (3) Skinsuture 

the perineum This is deepened to the urethra and the finger inserted 
into the rectum Wth the finger in position, a knife is introduced 
and Co^vper’s glands either opened and drained, or isolated and extir- 
pated. as the condition may indicate. 



746 


CLINICAL UROLOGY 


If an abscess is present, a Penrose dram is mscrted into the abscess 
cavit> If the gland is extirpated the Penrose dram is inserted into 
the cavit> whence the gland has been reino\ed Sounds are then passed 
mto the urethra dilating it well A penneal catheter is introduced into 
the bladder through the perineal inasion and the wound closed with a 
smgle retention suture Drj dressmgs arc applied and held in place 
by a split T binder 

After-care The permeal catheter is connected to the free drainage 
apparatus After 4 or a dajs of drainage the Penrose dram inserted 
mto the cavity is removed and on the fifth dav the permeal catheter is 
removed and a sound passed through the urethra This usualK results 
in the patient passing most of his unne through the urethra He mav 
be allowed out of bed on the sixth da> Sounds are passed everv week 
or 10 days for a considerable period 
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EMBRYOLOGY, AWATOMY, ANOMALIES, AND PHYSIOLOGY 
OF THE FEMALE URETHRA 

A EiiBRVotOG\ OF THE Fesiale Urethra 

In both sexes, ^\bcn the erabr>o has attained a length of between 7 
and 11 mm the pnmitnc urogenital sinus, b> a process of elongation 
and constriction, becomes separated into two divisions a dorsal urelhro 
vesical anlage and the pars plialltca (Cmbrjology of the Alale Urethra, 
p 607) rroratheurethro\esicalanlageareformedtheunnary bladder 
and the prostatic and membranous portions of the urethra m the male, 
but m the female the bladder and the entire urethra develop here The 
phallic portion extends into the genital tubercle m both sexes, forming 
the caAemous urethra m the male, but merging with the vestibule in 
the female 

The separation of the bladder from the urethra comes about b> a dif 
ferentiation m cell structure As a result of the rapid cell divnsion pre* 
ceding the formation of new la>ers, the urethral cells become sm^er 
and their nuclei he closer together Consequently, the epithelium of 
the urethra has a darker appearance than that of the bladder, this change 
being fullj evident when the crabrjo has reached a length of from 25 
to 30 mm 

Sex differences are not distinguishable until about the seventh week 
of mtrautenne life, and it is at this penod that the female urethra begins 
to assume its characteristic form When the embr>o is about 16 mra 
long, the female ma> be distmguishcd from the male by the shorter 
length of the urethral groov e and the relation of the urethral folds to the 
labioscrotal swellings (Embrjology of the Female External Genitalia 
p 569) The real differentiation between the male and female external 
genitalia occurs between the lengths of 38 and 45 mm In the male 
embr>o the phallus now rapidlj enlarges and elongates to form the 
penis, but in the female it lags m development and becomes the clitons, 
with its homologous glans clitondis and prepuce The shorter urethral 
groove never extends onto the glans, as m the male 
74S 
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B Anatomy of the Femaie Urethra 

The urethra in the female is a short, membranous channel leading from 
the bladder to the urmary meatus, which is situated m the vestibule 
between the glans chtondis and the vaginal orifice Embryologically, 
the female urethra corresponds to the prostatic and membranous urethra 
m the male 

Length and Caliber The female urethra is notabl> shorter than the 
male canal, bemg only 2 S to 4 cm long It has a normal cahber of 
about 8 mm , the cahber mcreasmg slightly toward the bladder When 
collapsed, the longitudinal folds mto which the mucosa is thrown give 
It a stellate appearance m cross section The wall, although 10 to 12 
mm thick in some portions, is very elastic, and this elasticity and the 
longitudinal mucosal folds make it possible to distend the canal con- 
siderably without injury The external meatus is the narrowest and 
least distensible portion 

Topographical Relations The general direction of the urethra in the 
female is downward and forward behind the symphysis pubis Most 
investigators describe a slight anterior cur^e at the lower border of the 
symphjsis W E Stevens and S P Smith, however, disagree with 
this, stating that m most of the cases studied by them the urethra was 
either straight or had a slight fosUnor curvature rather than an antenor 
bend In its lower two thirds it is embedded in the anterior vagina) 
wall, a single thick stratum of tissue being all that separates the lumen 
of the urethra from that of the vagina, making \ agmal palpation of the 
urethra easy Anteriorly and on either side the urethra borders on the 
pubic venous plexus, the corpora cavernosa of the chtons, and the ves- 
tibular bulbs, which impmge upon it laterally m its passage through the 
triangular hgamert 

Structure A transverse section of a fully de^ eloped female urethra 
shows two strata an mner epithelial layer and an outer muscular tunic 

The urethral mucosa lies in longitudinal folds, the most prominent 
of which, the cnsla urelhrahs, extends along the urethral floor from the 
tngone almost to the unnaty meatus The mucous glands, which are 
tubular and branching, are more numerous in the outer portion The 
epithelium is, for the most part, of the squamous stratified tj'pe, becoming 
transitional near the bladder 

Beneath the epithelium, and separating it from the muscle laj ers, is a 
fine connective tissue carr>uig numerous vascular papillae containing 
lymph nodes In the deeper portion of the submucosa there also exists 
a vascular \enous network, which extends into the muscle lajers 



750 


CLINICAI, TXOLOG\ 


The musculature of the female urethra is entireh sphinctenc, for 
unnar^ control, and is best dcscnbed m connection ^\nth the musculature 
of the bladder (p 950) 

The Meatus The unnar) meatus in the female is a \ertical Mit, 
about 5 mm in diameter, situated between the urefhral labia, tvio ndges 
which are more or less prominent m different persons Extemaliv, the 
meatus appears as a vertical (sometimes an inverted \ shaped) slit on 
the summit of a small, rounded prominence about 2 cm below the 
clitoris 

Bloodvessels Lymphatics Nerves The of the female 

urethra is derived from the infenor vesical and branches of the mtema! 
pudic artenes The tans drain into the pudic and vesicovaginal 
plexuses 

The lymphatics of the female urethra dram into the deep inguinal 
external ihac, and h)7X)gastnc nodes Thev are similar m arrangement 
to the IvTnphatics of the postenor urethra of the male (p 615) 
Inncrsation is from the hvpogastnc and pudic plexuses 
Glands of the Female Urethra The largest of the paraurethral glands 
of the female urethra are Skene’s glands These are two narrow, tubulo- 
alveolar glands the ducts of which open on the urethral door just within 
the meatus The glands extend inward for a distance of 0^ to 3 cm. 
into the lateral wall of the middle third of the urethra The;} penetrate 
practical!} the enture muscular coal of the urethra Their terminal 
alveoli are made up of tall columnar epithelium, and the duct structures 
close to their outlet are lined b> transitional epithelium (Beneventi) 

In addition, there are numerous minute glands, most!} compound and 
racemose, opening b> a smgle duct upon the urethral mucosa. Tbej 
are located chieflv upon the floor of the urethra in its anterior and middle 
thirds, and are lined with columnar epithelium of the mucus-secreting 
tj’pe Near the meatus the} are often dilated, forming visible cnpts 
Regarding the presence of glands id the proximal urethra of the female, 
there are two different schools of thought One group beheves that 
there are glands homologous to the prostate m the proximal third of the 
canal (\^ixnhow, JS63, Toumeaux, 1889, f P Johnson, 1922, Renner, 
1931, Folsom, 1931) The other group is of the opinion that there are 
no glands in the postenor urethra of the female Chief among the 
exponents of the latter belief are McKenzie and Beck (1936) and Cabot 
and Shoemaker (1936), who studied the female postenor urethra thor 
ougbl} m a large number of postmortem «peamens taken in all decades 
of bfe, and found no evndcnce of ^bnds in this area 
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The most recent m\ estigation on this subject is the excellent stud} of 
F \ Beneventi (1943) based on material taken from 21 full term infants 
and 3 seven month premature infants Onl> 2 specimens showed defi 
mte glands mdistinguishable from those in the infantile male prostate, 
the remaining 21 failing to show any such structures This rudimentar} 
female prostatic structure is of considerable clinical significance because, 
as Beneventi points out, “the glandular elements penetrate down to the 
sphmcter muscle, sometimes occupying the cephahc two thirds of the 
urethrovaginal septum Consequent!}, some females can have urinary 
obstruction because of h}'pertroph} of these glands with or without 
infection ” The fact that none of the 3 premature specimens showed 
glandular structure® m the posterior urethra indicates that glandular 
structures usually disappear from the postenor female urethra before the 
seienth fetal month 

C Anomalies of tiie Female Urethba 
Congenital anomalies of the female urethra although e\en less com 
mon than those of the male canal, have been shown m recent } ears to 
be of more frequent occurrence than was formerly supposed Ilypo 
spadias and eptspadtcs have alread} been discussed under Anomalies of 
the Female External Genitalia (p 578) CongenUal dtierUculum cannot 
usuall} be distinguished from the acquired \anet>, which is considered 
on page 774 Congenital stricture appears to be a fairl} common cause 
of urethral obstruction m the female, and ma} also be difficult to dis 
tinguish from the acquired form 

Absence of the Female Urethra 

Absence of the urethra in the female has been reported m a few 
instances (Skene, 1887, Rocher and Riviere 1927, L Fraenkel, 1929), 
usually in conjunction with other marked congenital anomalies such 
as exstrophy of the bladder Partial formation of the urethral walls 
with atresia of the canal has also been reported 

Duplication and Bifurcation of the Urethra 
A few cases of partial or complete duplication of the urethra are on 
record In a previous publication (1926) we mentioned the cases of 
Pean Wolfer, and Cozi (cited b} Frank), Furst (cited b} Hennan), 
and Dannreuther — the last tiro, complete duplication of the urethra 
unaccompanied b> vesical or other abnormalitj In 1936 Scbinagel 
reported a case of partial duplication (bifurcation) m a Negress separate 
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canals extending from separate meatuses for a distance of 2 5 cm , at 
which pomt the two tubes fused and thence proceeded normallj to the 
bladder Stevens (1936) cites 2 additional cases of partial duphcation 
These bifurcated canals must be distinguished from fistulous tracts, 
which are usually acquired 

Ancmaloiis Ureteral Onjices tn the Urethra 
Anomalous ureteral orifices in the urethra are occasionalh seen This 
anomal} causes incontinence m females much more often than in males, 
in whom the anomalous onfices are Iik.el> to be unthtn the sphmcter 
(Anomalies of the Ureter, p 1220) 

Congautal Obslruclton oj the Female Urethra 
Etiology and Pathology Congenital strictures of the female urethra, 
contrary to the general impression, are quite common Most of these 
are of the external meatus Differentiation of congenital and acquired 
stnctures may be difficult Such constrictions usually consist of a arcu 
lar band of thm but resistant tissue which is generally attached higher 
up on the inferior margm of the meatus Some of these bands are too 
tenuous to cause obstruction or incoDNenieoce, but others constitute 
true diaphragms or * val\cs such as are quite often seen m male 
children 

These obstructing bands presumably ha\e then ongm as fetal rests 
of the cloacal membrane The urethral obstruction may be only partial 
but is more hkely to be complete The obstructmg band may be located 
m any part of the canal, but is located at the external meatus in a large 
proportion of cases 

Symptoms and Diagnosis Congenital narrowing of the meatus or 
partial obstruction higher up in the urethra, is undoubtedly an etio 
logical factor m many affections of the female unnary tract The most 
frequent symptoms of such obstruction are frequency and urgency In 
adults, urethritis is common in the presence of congenital or acquired 
stneture Infection m the bladder and kidney s is often seen and there 
may be dilatation throughout the urmary tract due to retention and 
stagnation of the urme, whidi is imperfcctlv % oided because of the con 
traction and obstruction Diverticulum of the bladder is probabh due 
in many instances to a congenital stneture of the lower urethra 

It has been pointed out (Boyd) that when congemtal narrowing is 
present there will be a thm walled protruding lower lip or fold perhaps 
0 5 cm high and 2 to 3 mm thick, below, with only a slight pocket, or 
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none at all, back of the circumference of the orifice In the case of j oung 
children, the attention of the mother or attendant may be called to such 
formations by the fact that when the child is placed upon the unnal 
the stream spills over the top, due to the urine stnking against this Up 
and causing the stream to be di\erted upward Boyd suggests that this 
abnormality may be an etiological factor m the pyelitis of little girls, who 
are much more subject to this affection than boy s of the same age 

The average size of the normal adult urethra in thefemaleisNo 26-r 
In 174 strictured urethras examined by Stevens the average size of the 
lumen at the point of constriction was only No 21 F In infants under 
one year of age the average caliber is normally about No 12 F A 
smaller meatus in a female infant usually requires surgical attention to 
prevent unnary tract difficulties later in life 

Infants with complete congenital obstruction of the urethra are fre 
quently bom dead or expire soon after delivery If the obstruction is 
recognized promptly, operative relief may often be afforded without 
difficulty or danger The female urethra being short and straight mstru 
mentation and inspection are easy, even m the newborn, and such exami 
nation should always be undertaken m infants and children, as well as 
m adults who have symptoms suggestiNe of a pathological condition of 
the unnary tract The oh\e tipped bougie and the urethroscope are 
best for this purpose 

Treatment The treatment of congenital stneture of the meatus is 
meatotomy Obstructions higher up m the urethra may occasionally be 
removed by dilatation or by finger dissection Usually, howe^er, dia 
thermy or the knife must be employed In some cases the mere passing 
of a baby cystoscope has completely rehe\ed a y oung infant, as the dila 
tation caused bv its msertion was suffiaent to open up the canal for the 
normal evacuation of the bladder 

D PmSIOLOCY OF THE FCiTALE UrEXHEA 

The function of the urethra m the female is solely the conveyance of 
unne from the unnary bladder Retention of fluid m the bladder is 
dependent upon muscular closure of the canal, and the chief factor m 
such closure is the mvoluntary sphmeter The female urethra in its 
entirety corresponds as we have seen, to the postenor urethra of the 
male The structure, innervation, and blood supply of the urethral 
wall, and its adaptability to the function of mictuntion are practically 
identical in both sexes 
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The phjsiologj of mictuntion including the important role pla>cd 
b\ the urethra, is described under Ph)’SJoIog) of the Bladder (p 974) 
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INJURIES AND DISEASES OF THE FEMALE URETHRA 

The urethra is gradually receiving long deserved recognition as a 
cause of many chronic unnarj disturbances in women Anomalies and 
injunes, with the exception of trauma incurred dunng childbirth, are 
infrequent, but chronic urethritis, stricture, tumors, and prolapse are 
common The urethral glands, lacunae, and crypts are verj often the 
o\erlooked cuipnts in the chronicity and exacerbations of gonorrheal 
and non specific urethritis and the resulting urmarj disturbances 
The bladder and urethra are frequentl> in\olved m birth mjunes 
Subsequent infections due to the gonococcus or other infectious agents, 
are common Every gynecologist is familiar with simultaneous cervi 
citis and cystitis and when the bladder is involved the urethra is likely 
also to be affected The close anatomical relation between the urinary 
and genital canals of the human female makes it probable that infection 
in one tract will be quickly communicated to the other The frequency 
of such assoaated pathologj, and the similarity m symptomatology 
often existing in diseases of the female unnar> and generative organs 
are frequently responsible for confusion m diagnosis It is important, 
therefore, that the gynecologist and urologist cooperate in the care of 
these borderlme conditions in which exammation of both the unnary 
tract and the generative organs is often necessary 

Chronic infection of the female urethra is more common than is gen 
erall} appreciated If the external meatus is placed high in the vaginal 
mtroitus, a region peculiarlj e'^sed to bactenal invasion and genera!I> 
bathed m infected secretions its liability to infection is enhanced, par 
ticularl> if the meatus is congenitallj narrowed so that free drainage is 
interfered with Urethral prolapse espeaally favors infection of the 
exposed mucosal lining of the canal, as the surface is certain to become 
exconated Less frequentij the urethra maj suffer injurj through nor 
mal coitus, masturbation, or abnormal practices, all of which ma> induce 
chronic irntation leading to infection of the traumatized mucous 
membrane 

Generalized infections, such as syphilis, maj be responsible for local 

733 
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lesions m the urethra Sj’philitic involvement of the spinal cord, pro- 
ducing the so called “cord bladder,” ma> so disturb bladder function as 
adverselj to affect the urethra, and the same is true of multiple and 
lateral scleroses Focal infection, m regions of the bodj remote from 
the urinary tract, maj set up interstitial cjstitis and uretbntis 

The direct local effects of sudi chronic infections appear through the 
urethroscope as di\erticula, sclerosis of the bladder neck, contraction 
and sclerosis of the unnar> meatus, indammation of Skene s ducts, and 
granular, polypoid, or cystic changes Occasionally a single attack of 
acute urethritis may produce such lesions, but usually they are the 
result of long standing chronic infection 

For use in the female urethra we ha\e found the Butterfield female 
urethroscope (Figs 3 to 6) a most valuable instrument 

A Injuries of the Female Urethra 

Injunes of the female urethra, apart from those produced m child 
birth, are uncommon The urethra’s rclalne immunity to external 
trauma in the female is due to its protected location beneath the pubic 
arch Straddle injuries and rupture or puncture of the urethra by frag 
ments of fractured pelvic bones have occasionally been reported, but 
such acadents are rare Because the canal m the female is short and 
straight, mjury from instrumeotation seldom occurs In rare instances 
the urethra is injured by coitus or m surgical interventions upon 
the vagina 

The most prolific source of urethral trauma m women are the acadents 
of labor The severe and often prolonged pressure to which the urethra 
is subjected may result m contusions or even tears of the muscle fibers 
and mucosa Stneture, urethral prolapse, urethrovaginal fistula, ure 
throcele, and partial incontinence due to weakening of the musculature 
and sphincters are the more common sequelae In one of Kirwin s cases 
the urethra w as torn from its normal location during a sev ere labor and 
pulled to one side In addition to the dislocation and injury of the 
urethra, there was a vesicovagmal fistula with complete avulsion of the 
bladder through the fistulous opening The penvagm^ lascia oneo't 
the chief supports of the bladder, is frequently injured during labor or 
in the course of pelvic operations, resulting in a curvature and angulation 
of the urethra which alters its relation to the trigone The recognition 
and correction of such injuries are of great importance as they may lead 
to grave urological lesions productive of years of suffering 
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Relaxation of the vesical ^hincter is frequently a complication of 
cystocele, and is seen in multiparae and m women who have passed 
through a severe labor It is due to loss of tonicity of the muscles of 
the vesical neck The patient usually complams of inability to hold 
her unne if she coughs or sneezes suddenly, is fnghtened or burned, or 
laughs unrestrainedly If relaxation of the sphmcter is considerable, 
there may be constant loss of small amounts of unne, necessitatmg the 
wearing of a pad 

Complete sloughing away of the urethra has been reported in a few 
mstances (Hayes, 1932 , Hams 1935) In 2 of the 5 cases seen by Hams 
the destruction was due to sloughing following childbirth, and in the 
other 3 was the outcome of the surgical treatment of carcinoma of the 
urethra by resection diathermy, or radium, used either alone or in com 
bination 

Surgical procedures for the relief of unnary incontinence m the female 
are descnbed under Surgery for Incontinence of Unne (p 1137) 

B Diseases of the Feuaix Urethra 
Non-Spectfic Urelhntts 

Etiology Non speafic mfections of the urethra are commoner in the 
female than m the male The same types of bacterial invasion affect 
both sexes, notably those due to colon bacilli and streptococci 

The proximity of the urethra to the vagina and rectum makes easy 
the communication of infection from these passages to the urethra An 
acute urethritis may be set up by traumatism of the urethra due to difB 
cult labor, by prolonged, too vigorous, or too frequent instrumentation, 
by the use of improperly stenhzed catheters or other instruments, or by 
the presence of other foreign bodies, such as a calculus Focal infection 
elsewhere m the body (tonsils, sinuses, teeth) may set up an interstitial 
urethntis Dietary errors, highly acid unne, and alcoholic excess have 
all been put forward as etiological factors The urethral changes may 
be secondary to cystitis A constncted meatus, by interfering with 
free dramage, predisposes to mfection In many cases the ongin is 
indetemmiate The health may be excellent except for the urethral 
symptoms, and there mav have been no precedmg illness or disability 
that can be attributed as a cause 

Chronic non speafic urethritis is usually the aftermath of an acute 
inflammation In addition to the larger glands of Skene, there are many 
small glands and lacunae m the proximal and distal thirds of the female 
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urethra 0\erloohcd or madequatcl> treated infected glands, lacunae, 
or diverticula are usualh responsible for the persistence or recurrence 
of urethntis in the female 

Pathology In acute urethntis the inflammation is usuall> diffused 
throughout the entire mucous membrane of the canal The inflamma 
torv changes of chronic urethntis arc limited as a rule to the deeper 
portions of the urethra and the bladder neck or to the distal third of the 
canal Chnicallj , the changes in the mucous membrane appear as in 
filtrations of the periurethral tissues, sclerosis of the bladder neck or 
urinary meatus, poly^xiid masses, granulomas, or Q'stic changes Ex 
tension of the urethral inflammation to the tngone and about the vesica] 
neck IS common, and there is frequently an assoaated lystitis 

Periurethral Abscess A diverticulum or urethrocele mav form a con 
venient lodging place for invading organisms, and may be the origin of 
a periurethral abscess Such a pus filled pocket can be palpated m the 
vaginal introitus but inspection mil shoi\ the sac to onginate in the 
urethrovaginal septum The condition may easily be mistaken for a 
cy st, but pressure upon the sac bv the examining finger mil usualh cause 
pus and unne to appear at the meatus Abscesses may also form in 
infected glands, the orifices of nhich have been occluded by mucous 
secretions or inflammatory swelling walling off the infectious process 
Such abscesses may rupture spontancoush 

Symptoms and Hiagoosts The chief syTnptoms of non speufle 
urethntis are frequency of unnation, burning and urgency, noctuna, 
sensation of incomplete emptying of the bladder, and pain referred to 
the back or along one or both ureters Pyuna occurs in about one 
third of the cases, gross hematuna Jess frequently Marked nervous 
ness IS the rule The sensation of incomplete emptying of the bladder 
usually indicates the presence of polypoid masses 

The diagnosis of non specific urethntis is made by the evsto urethro- 
scopic disclosure of inflammatory changes m the urethra and the exclu 
Sion of disease elsewhere in the unnary and gemtal tracts The small 
glands and lacunae of the urethra should always be subjected to minute 
incpection in the effort to locate the infective foa responsible for a per 
sistent or recurrent urethntis It should be borne m mmd that the 
onfices of Skene’s ducts arc occasionallv located outside the urmary 
meatus and that additional paraurethral ducts and glands are sometimes 
found external to the urethral orifice Palpation of the urethra through 
the vagina will usually locate area^iof spcaal tenderness or infiltration 
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Differentiation between the infiammations produced bj various bac 
teria requires bacteriological cTammation The tj^pe of bactenum 
should always be determined 

Treatment The sjTnptoms of acute non specific urethritis usuallj 
subside rapidly upon removal of the cau«e (cessation of instrumentation 
removal of calculus, correction of errors m diet, treatment of focal infec 
tion) In man> cases however, a oimplete cure does not take place, 
and the subjective svmptoms recur after a time 
The treatment of chrome urethritis is, in general, the same whether 
the inflammation is produced b\ the gonococcus or some otherorgamsm 
The older methods of irrigation and (he local application ofsilv ernitrate 
have largely given waj to gradual dilatation of the urethra, fulguration, 
and sulfatherapy 

Occasionally only one or two dilatations may be required, but more 
often the urethra must be dilated weekly until the desired caliber is 
reached, and then at gradually increasing mtervals over a considerable 
period of time m order to maintain this caliber 
After the pus has been expressed from its hiding place in ducts and 
urethral follicles, the emptied recesses ma\ be safely and rapidly cauter 
laed with the actual cautery or the high frequency current Thetreat 
ment of infective foci by the application of phenolglycenne is also effec 
tive Polyps and granulomas are best treated bv superficial fulguration 
Several treatments may be required for their remov al Large diverticula 
may require surgical removal depending upon their location and the 
extent and chronicity of the infection 
Bladder lavage, sitz baths, alkalies, and urethral suppositories are 
usually beneficial Pure sterile glycerine may be instilled into the 
urethra thnee weekly by means of a glass syringe and rubber catheter, 
or applied directly with a coated probe 
The newer drugs of the sulfonamide group — sulfathiazole and sulfa 
diazme — are of decided value in the treatment of non specific urethritis, 
aUhau^h- tja^ vatinus. of dn not react to the sainc extent 

Extraurethral foci of infection, particularly in the cemx, should be 
eradicated m order to prevent relapses 

Gonorrheal UrethriUs 

Gonorrhea is a much more serious disease m women than in men, due 
to the greater seriousness and frequenQ (30 to 40 per cent) of comphea 
tions and the difficulty of eradicating all foci of infection and effecting a 
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cure once the disease has in\ohed the fallopian tubes. ilan\ women 
are infected mnocenth, contracting the disease from their husbands 
Frequentl> these women are ignorant of the true nature of their trouble, 
and the consequences (often stenhtj and semi im'ahdism) are seldom 
attributed to the real cause Fortunately, gonorrhea is much less 
common in women than in men The mcidence is usually m direct ratio 
to the density of the population, and has been \ anouslj estimated at from 
2 to 20 per cent of adult females 

The reader is also referred to the sections on Gonorrheal Vulvrtis (p 
585), Vaginitis (p 594), and Vulvovaginitis in Children (p 591), as well 
as to the chapter on Gonorrhea in the Male (p 701), much of which is 
pertinent to the female also 

Modes of Transmission. Thediseaseis usualJv transmitted bi sexual 
intercourse, but maj be convejed through contact with infected towels, 
mstruments, hnens, and other objects A man exjwsed to gonorrhea 
may sometimes escape infection, but a woman wiU almost mvanably 
contract it unless proper prophylactic measures are successfully used 

Bactenology Same as in the male (p 705) 

Pathology The urethra is insohed m at least 50 per cent of all 
cases of gonococcal infection in the female, m fact, the dysuna, fre 
quencv, or even hematuna accompan>Tng an acute gonorrheal uretbntis 
ma> be the first clinical s>*mptoins to announce the presence of an infec 
tion In the majontj of cases infection of the cervix is pnmarj, the 
urethra becoming secondanlj infected from the \agmal discharge 
Primary infection of the urethra is, howeyer, a common occurrence 
Skene s ducts and Bartholin’s glands may al^o be infected pnmanl) 

Acute urethntis m the female differs somewhat m its manifestations 
from that in the male The inyoUement of both the antenor and pos- 
tenor portions of the urethra, as yvell as the tngone, is common At the 
outset the inflammation is confined to the surface, the organisms attack 
mg the mucous membrane and the submucosa -Vll gonorrhea tends, 
howeyer, to become chronic, gradually penetrating to the deeper struc 
tures The organisms ma> remain dormant for long periods, to be ex 
citecf mto ynrufence 65 some congestion, such as tiat attena’ing ciiid 
birth, by sexual or alcoholic excesses, or bj inflammation caused b> other 
pus forming organisms 

Gonorrheal urethntis is usuallj accompanied bj an extension of the 
infection mto Skene’s ducts and the penurethral glands, greatly con 
tnbutmg to the mamtenance of a chronic urethntis Abscess fonnation 
in Skene’s ducts and Bartholin’s ^ands is common 
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Gonococcal cystitis is much more frequent m the female than m the 
male and may be the sole reason for medical consultation Infection of 
the posterior urethra and occasional rudimentary glands located at the 
vesical neck may mamtam an apparent “chronic cvstitis” ivithout in 
volvement of the bladder proper Since the clinical signs caused by 
such infection of the entire urethra are similar to those of cystitis, errors 
in diagnosis may result 

Although vulvitis and vagimtis are uncommon m the adult, the glands 
of Bartholin on each side of the vaginal mtroitus are usually mvolved 
The cervix is also frequently infected, either primarily or later m the 
course of the disease, and m at least one third of the cases there is m^ olve 
ment of the adnexa — a most serious comphcation which frequently en- 
dangers the patient’s life and usually necessitates suiTgical intervention 
Such involvement of the adnexa almost invariably results m sterihty, 
and Pelouze estimates that at least 40 per cent of all operations upon the 
uterus and adnexa are for lesions of acute or chronic gonorrhea Pre 
vention of tubular involvement is therefore of paramount importance 

Symptoms The clinical signs and symptoms of acute gonorrheal 
urethritis may vary considerably in the female A slight burning on 
unnation may he the only symptom This may disappear quickly and 
be speedily forgotten If the inflammation is not very severe, a woman 
may pass through an acute gonorrhea in complete ignorance of the fact 
that she has been infected with a serious venereal disease Later pelvic 
complications are unlikely to be in any way related by the patient to this 
mild initial s> mptom 

As a rule however, there is pronounced burning on urination, some 
frequency, a urethral discharge, and sometimes hematuna There may 
be rapid invasion of the genital tract, accompanied by severe consUtu 
tional symptoms, or the disease may be msidious in its course, the acute 
stage subsiding rapidly and usually passmg into a chronic stage, in which 
urethral exacerbations are hkely to occur If menstruation supervenes 
dunc^ tiemfectino Jtsalmast certain to be communicated 

from the cervix to the fallopian tubes unless stringent preventive meas 
ures are taken Pelvic involvement often results m permanent impair 
ment of health and vitahtj , menstrual disorders, and chronic invalidism 

Diagnosis Inspection of the urethra in the acute stage will usually 
show pus issumg from the urinary meatus, making it easy to obtain a 
specimen for examination Abscess formation in Skene’s ducts and the 
periurethral glands is common, and if these have attained an> size they 
will, on palpation, give a sensation as of tender, pea like nodules lying 
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beneath the urethra or in its immediate neighborhood The entire 
urethral region -mil be so painful that the exammer iviU be obhged to 
proceed \ei> careful!} Instrumentation, e\en the passage of a soft 
rubber catheter, is contraindicated in the acute stage 
^\Tien inspection has been completed and a smear obtamed, the two 
glass unne test should be employed 
Urethral smears m the acute stage are of great diagnostic importance, 
because at this stage secondarj organisms are usuall} absent and identifi 
cation of the gonococcus easj In the chronic stage, howe^ er, it ma} be 
almost impossible to find the gonococcus, making the diagnosis one of the 
most difficult of clinical and bacteriological problems Negative smears 
from the urethra, cer^’lx, or glands of Barthohn arc of no significance 
whatever in the presence of pus Onl> after repeated cultunng and 
months of observation have failed to reveal evidence of gonococcal in 
fection «hould a ca'« be declared non gonorrheal Examination in every 
case should include careful investigation of the urethra and Skene s 
ducts, Barthohn's glands, and the cervix, and, if conditions indicate, 
pelvic examination to determine the presence or absence of salpmgitis 
In the chronic stage, the intelligent use of the urethroscope is of the 
greatest help in revealing bidden foa of infection m the folds, crypts, and 
glands of the urethra, where the organisms harbor most persistently 
Prophylaxis The ordinary vaginal douches are far from satisfactory 
\n effective method, if employed within one hour after exposure, is the 
packing of the vagma with gauze saturated in a 10 per cent solution of 
argyrol, or nvanol dextrose, 2 per cent, or acnflavme, 2 per cent 
Treatment Acute Goimrhea In general, treatment of acute gonor 
rhea in the female consists m rest, cleanliness of the gemtal region, 
sulfonamide therapy, and measures to prevent spread of the infection 
Rest 15 the most helpful agent in promotmg recovery from the acute 
stage As a rule, active local measures are harmful ifenstruation 
durmg the acute stage increases the likelihood of the disease spreading 
upward to the adnexa Absolute rest in bed and the apphcation of a 
cold compress to the lower part of the abdomen wtU help to check the 
rnffammaCron sad may save fie paftwat fmm aa accrie la^tKht the 
fallopian tubes and ovanes 

A bland, non imtating diet, the mterdiction of alcohol m any form, 
and an abundance of ffuids, so as to dilute the unne as much as pos'^ible, 
should be insisted upon It is important to avoid constipation at all 
times, but particularly during the menstrual penod, because constipa 
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tion induces congestion of the pelvic \«ns, ivhich may favor extension 
of the infection to the adnexa 

Local Irealment consists in keeping the parts clean and in the apphca 
tion of soothing compresses A douche should ne\er be gi\en to a 
woman m the acute stage of gonorrhea, as this may carry the germs up 
ivard to the higher structures The parts should be kept as clean as pos 
sible with warm water and a mild soap, and frequent use made of shower 
baths in preference to the full or sitz bath 
The irntated skin and mucous membrane ma> be bathed with a silver 
solution such as argyrol, 10 per cent or protargol, 2 per cent, keeping the 
surfaces constantly moist In drjing the surfaces, it is important to 
pat, not rub, them A 3 per cent solution of aluminum acetate is 
another efficient remedj Stenle gauze is saturated with this and laid 
overtheinflamed vulvaandunnarj meatus A fold of gauze, dampened 
in the solution and laid between the labia, will ease the pain bj keeping 
the mflamed surfaces from touching each other 
Forceful treatment of the urethra durmg the acute stage is to be 
strongl) disapproved 

Bickers, of the Medical College of Virginia, has had excellent results 
in the prevention of complications and the cure of acute gonorrheal in- 
fection by the use of sulfonamide locally m the form of borogI> ceride 
suppositories, using 20 gr of sulfonamide and 10 gr of lactose in the 
suppository One sulfonamide suppository is inserted high into the 
vaginal vault 3 times a day Treatment is continued for 17 days, smears 
from the urea and cervix being taken bi weekl> In 25 adult patients 
thus treated, the results were as follows Smears from the urethra and 
cervix were negative in all 25 at the end of 1 week, 19 of 21 patients who 
were followed for 3 months were symptom free without evidence of ure 
thntis, and with not a single case of bartholmitis, salpingitis, or endo 
cerviatis, 1 patient, at 3 months, had a re infection acquired 5 days 
previously, but had been ^Tnptom free up until the onset of this re 
infection, 1 patient had a residual endocervicitis 
Internal vtedtcalion was of httle value in either acute or chrome gonor 
rhea until the introduction of the sulfonamide group of drugs While 
not specific for gonorrhea, these are undoubtedly the best chemicals for 
the treatment of neissenan infection jet placed at our disposal Sul 
famlamide and neoprontosil the older drugs, both proved useful m the 
management of gonococcal infections in the female, but their adminis 
tration, unfortunately was frequentlj accompanied by unpleasant and 
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even dangerously toTic effects They ha\e now been largely supplanted 
by newer compounds of considerably lower toxiaty, although of equal, 
or e\en greater, efEaency, such as sulfathiazole, sulfadiazine, and sulfa 
pjTidme (see Sulfanilamide and Related Compounds, p 1162) 

Not only have these drugs been found valuable m shortenmg the dura 
tion of the infection, but if taken early enough m the acute stage of 
gonorrhea (before the onset of menstruation), they matenall> reduce 
the chance of comphcations 

Sulfathiazole and sulfadiazine are, at present, preferred for the treat 
ment of gonorrhea Usuallj, 2 to 3 Gm daily, m 4 doses — one after 
each meal and one at bedtime — accompamed by 1 Gm of sodium bicar- 
bonate, IS satisfactory Treatment is contmued for from S to 10 daj's if 
the patient tolerates it well In chrome infections a second course, of 
similar dosage and duration, may be given after a rest period of a week 
or 10 daj’s, if necessarj 

If there are no signs of improvement at the end of a lO'daj course of 
the therap>, the patient may be considered resistant to the particular 
sulfonamide m use, and other treatment should be instituted. 

Chrome Gonorrhea Local treatment of the chronicalJ> infected ure 
thra consists in urethral dilatations, bladder irrigations vnth antiseptics 
such as nvanol dextrose, 1 5,000 or acnOaviDe, 1 5,000, and the use of 
urethral suppositones containing silver salts Protracted and recurrent 
cases of urethritis should always be mvestigated through the urethro- 
scope for hidden foa of infection in the glands and lacunae, which will 
explam the chroniaty in many cases The paraurethral ducts and 
urethral folhcles may be destroyed by electrocoagulation or by tiny 
beads of silver nitrate on a needle mtroduced into the glands to their 
entire depth 

After the acute mfection has subsided, local treatment of the cervix 
consists of the use of cervical suppositones containmg vanous concen 
trations of silv er salts, accompamed bj antiseptic packmg of the vagina 
Other therapeutic measures that have received the sanction of urologists 
include cauterization, conization, and ionization of the chronicall} in 
lected esn at , Jrhsre the gcoica>co ZDsyhsgei iesig sSter their erzdication 
from the rest of the genital tract 

Chrome barthobmtis is best combated b> surgical removal of the 
entire gland (p 603) 

Diatherm) is valuable chieflj in the treatment of chrome salpingitis, 
oophontis, and parametntis Pathological changes in the fallopian 
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tubes and o\anes and adhesions between the pelvic organs, resulting 
from gonorrhea, represent surgical problems outside of urology 

Criteria of Cure It is even more difficult to be certain of cure in 
women than in men Smears are of no importance and even cultures 
are of limited value The absence of pus m the secretions from the 
cervix, urethra, and Bartholin’s glands, together mth a iiegah\e com 
plement fixation test, is a more reliable criterion of cure Complement 
fixation tests showing a reversion from posibve to doubtful and negative 
should be considered unquestionable evidence of cure The fact that 
a sero positive syphilis will render the complement fixation positive must 
be taken mto consideration 

Any pronouncement of cure m the chrome cases should be made only 
after a prolonged period of observation ranging from 6 to 12 months, 
dunng which tune monthly chedr ups have been undertaken without 
the patient havmg had the benefit of any curative measures. 

Syphhs of the Female Urethra 

Chancre Chancre of the urethra is a far less frequent occurrence m 
the female than in the male It is most likely to be found at the lower 
edge of the urmary meatus or, if mtraurethral, in the anterior portion 
of the canal The chancre appears as a red, angry lookmg erosion, 
covered with a scanty seropurulent exudate and surrounded by a wide 
zone of induration 

A meatal chancre will cause the unnary onfice to be puSed out, mis- 
shapen, gaping, and markedly indurated The induration may be so 
extensive as to obstruct the orifice, causing retention of unne The 
indurated area sometimes extends for a considerable distance up the 
canal, and when making an examination, one should separate the urethral 
labia and conduct a thorough search The extensive indurabon is sug 
gestive of malignancy and the differential diagnosis may sometimes be 
difficult 

IntraurdhroJ chafxrj-ry on bofjb jsexejy has two prevailing symptoms 
discharge and induration On the appearance of the discharge a man 
will frequently seek medical advice, beUevmg that he has been mfected 
with gonorrhea, but with women sudi a manifestation is Iikelj to cause 
little alarm and no notice may be taken of anything unusual until in 
duration and, m some cases, slight pam during micturition direct atten 
tion to the urethra Since the diancre is almost always located m the 
anterior portion of the urethra, it is generally possible to palpate the m 
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durated area There is usuaU3 an accompan\ing swelling of the inguinal 
glands 

Secondary and Tertiary Lesions Both 5econdar\ and tertiar\ lesions 
of the urethra are rare although Tanton found tertiar\ lesions to be 
commoner m women than in men The maJont^ of these gummatous 
sj-philids of the urethra are probably secondan to lesions in adjacent 
tissues Gummatous ulcers of the \'uUa ma% undermine and partialh 
destroy the urethra and if such destruction in\olve5 the sphincter m 
continence results The extreme degree of induration alna\ s noticeable 
in the urethral tissues of the tertiary lesions as well as in the initial 
chancre, has often been stressed 

Diagnosis The diagnosis of sy^ihihs must dnalli rest on the demon 
stration of Spirachaeta palltda m the exudate from the chancre by re- 
peated dark field exammations and on W assermann tests upon the blood 
and «pmal fluid (see p 268) The condition with which syphilis is most 
likely to be confused is malignancy It must be borne m mind that a 
positne W assermann reaction merely indicates that a patient has had 
^•philis, and that it is perfectly possible for a syphihtic to de%eIop mahg 
nancN \Vhere there is real doubt regarding the presence of mahgnancy 
examination of a specimen remoied at biopsv is the safest procedure 
Treatment Treatment is antisyphihtic (p 270) Stncture re 
suiting from syphilitic induration and incontinence due to m\oI\ement 
of the «phincter require special treatment 

Tuberculosis of the Female Lrethra 
Infection of the female urethra by the tubercle bacillus is ven rare 
iledical hterature is almost silent upon the subject 

In\olvement of the urethra in the female as m the male is probably 
cecondar\ to tuberculosis elsewhere in the unnary or genital tract in most 
instances For the pathological changes in the urethra symptoma 
tologx and treatment the reader is referred to the section on Tubercu 
lo«is of the Male Urethra fp 639) 

Tumors of the Female L relhra 
POLYP PAPILLOSTA 

Pathology Prohferatnc changes of the urethral mucous membrane 
in the form of pohps and papillomas are frequent in the female The\ 
are important in diseases of the female urethra since they give n«e to 
very distressing svTnptoms and are often difficult to detect Thev mav 
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occur in any part of the urethra, but are especiahj to be found about the 
vesical neck and m the vicinit> of the utmary meatus The outgrowths 
maj be merely threads of tissue, or they may be so numerous, or of such 
size, as to obstruct the lumen They are commonly attached by a ped 
icle, which may elongate to such an extent that the growth presents at 
the meatus There is usually an assoaatcd chronic urethritis 

Symptoms and Diagnosis One or more of these excrescences may be 
present without produang symptoms Commonly, however, they give 
nse to exceedingly distressing manifestations out of all proportion to 
their size Growths arising in the region of the internal sphincter are 
particularly likely to produce severe symptoms such as painful and fre 
quent unnation, vesical tenesmus, and hematuria Proliferations about 
the vesical neck are usually readily observed through the cystoscope or 
urethroscope, but when they occur m the urethral canal itself it is easy 
for them to escape detection, since they are often concealed in the deep 
mucosal folds Urethroscopy, preferably with one of the air distention 
instruments, is the only method of detecting them The exquisite sen- 
sitiveness of the affected portion of the urethra frequently makes any 
instrumentation very painful, requiring generous anesthetization of this 
area 

Treatment Polypoid and papillomatous growths are readily remo\ed 
with one of the high frequen<^ cutting instruments, with small likelihood 
of recurrence This method is preferable to cold excision, which usually 
results in profuse bleeding 


CARUNCLE 

Caruncle is peculiar to the female urethra, no similar growth being 
encountered in the male It is found at all ages, but is rare under 20 
years and commonest after the fortieth year 

Etiology The etiology is obscure Some writers attnbute these 
growths to irntation and infection, and believe them to be most common 
to women who have had gonorrhea 

Pathology The exquisitely sensitive, raspberry like tumor usually 
protrudes from the posterior hp of the urinary meatus, and may be sessile 
or pedunculated — usually the former Two t\*pes of tumors ha\e been 
grouped under the term caruncle (1) granulomas and (2) new growths 
Ncuberger found each of the 12 specimens examined by him to be a 
granuloma He distinguished three vaneties (1) granuloma (due to 
chronic inflammation) (2) papillary angioma (3) telangiectatic non 
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papillary mucous pclj^i Lange, on the other hand, found 39 of the 58 
caruncles studied by him to be new growths and 19 granulomas The 
histological differentiation may sometimes be difficult and is of little 
clmical importance smce all tumors at the unnary meatus give similar 
sjTnptoms, are potentially malignant, and require removal Young, of 
Boston, found 5 out of 19 tumors removed under the clmical diagnosis 
of canmcle to contain definitely carcinomatous tissue TOlhamson 
and Atlee ha\ e seen 2 cases of primary caremoma of the urethra, m both 
of which a vascular caruncle had been previously removed, and there 
have been other reports of malignant recurrences 

Symptoms The chief characteristics of most urethral caruncles are 
their ^ascularlty and exquisite painfulne^s In milder forms pam and 
dysuna may exist for long periods before causing the patient to seek 
medical assistance In the severer tj-pes the canmcle may lead to such 
distress through pain, mictuntional frequenej and painfulness and 
hemorrhage that the patient’s morale will be completely broken 

Man) ) ears ago William Goodell, one of America s great gynecologists, 
left us this picture of urethral caruncle as he presented it to his students 
at the University of Pennsylvania 

As X expose the meatus urmanus those of you on the lower benches can see, 
peeping out of it a small enmson and wart hke body It is called urethral caruncle 
vascular tumor and vascular excrescence of the urethra I hook up the base of the 
growth with a tenaculum and by \ery gentle traction bnng it wholly to view It 
now looks like a small Antwerp nispberr) and shows a broad base of attachment just 
within the lower verge of the meatus Insignificant in size as this 1 ttle growth is 
It has embittered this woman s life for thepast four years Notice its vascularity it 
bleeds on the slightest touch Remark also its extreme sensitiveness although pro- 
foundly anesthetized the woman wnnees and draws up her limbs So exquisitely 
alert are the little nerselets distributed over its surface that were she not under the 
influence of ether she would wnthe under the brush of a feather You must not infer 
that every case of caruncle presents symptoms as exacting as these In the majonty 
of cases there is no constitutional impLcation and the woman complains merely of 
discomfort or of pam during the acts of micturition and of coition But on the other 
hand worse cases will be met with — cases m which by loss of rest constant sulTeruig 
and endless broodmg insanity has been mduced. Some women have even been 
goaded by their anguish mto committmg suiade 

Diagnosis The diagnosis is made on histological examination of re 
moved tissue Malignant growths are chiefly to be differentiated 

Treatment Excision by means of the high frequency current has now 
replaced all the older methods of treatment Ability to urinate without 
much pain immediately after the operation, and rapid healing, are the 
rule, and the likelihood of recurrenr*^ is less than with the older methods 
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of exasion and destnicDon by vanous cautenzing agents Local anes- 
thesia IS often used, but the extreme sensitiveness of many of these 
growths may make spinal or general anesthesia necessar> 

FIBROilA MVOMA FIBROMYOMA 

Benign tumors of the urethra ongmatmg m connective and muscular 
tissue are uncommon in the female Fibroma, myoma, and fibromyoma 
have all been reported, but because of their ranty are of httle rlimral 
importance Such growths may reach a considerable size and, by con- 
stnctmg the urethral lumen, interfere with urination 

Treatment Very small growths may need no treatment Larger 
tumors, mterfermg nnth urination or coitus, require excision 

Malignant Tumors of the Female Urethra 
CARCmOltA 

Primary caranoma of the female urethra is relatively rare Lazarus 
and Schneider (1936) found 150 cases on record, including the one 
presented by them These figures differ from those of Sparks and Par- 
sons who, in a very complete review of the literature m 1937, were able 
to tabulate only 119 authenticated cases Vulvo urethral carcinoma is 
much more common 

Etiology Chronic irritation appears to be a predisposmg etiological 
factor Urethral caruncle preceded the malignancy m not a few of the 
reported cases Secondary invasion of the urethra from carcinoma ongi 
natmg in the vulva, vagina, or bladder is more frequently observed than 
primary growths of the urethra 

Pathology. Squamous cell carcinoma is the most common type, but 
adenocarcinoma ansing in Skene’s glands has been reported The lesion 
may be of the infiltrative or the ulcerati\e type 

Symptoms There is nothing pathognomonic m the local manifesta 
tions Hematuria, frequency, and dysuna, and a tumor at or near the 
meatus are the outstanding symptoms In thfe later stages there is oc 
elusion of the urethra with se\ere pam on urination, but m the earlier 
stages the growth is painless and is therefore Jikely to escape notice 
Smee most of the patients are first seen late in the development of the 
tumor, there is hkel> to be evidence of lymphatic involvement 

Diagnosis Inspection of the tumor is usually not difiicult, since the 
majority involve the anterior segment of the urethra or the meatus 
Biops> is the only means of definite diagnosis 
DtferenUal Diagnosis Jlost authors regard the diagnosis as easily 
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made, onl> sj-philis and benign neoplasm causmg an> confusion These 
conditions maj, howe\er, cause the diagnostiaan considerable trouble 
It has alreadj been noted that frequentl> growths removed under the 
clinical diagnosis of caruncle have been found to contain definitel) car 
cuDomatous tissue In one of the reported cases the final diagnosis of 
the pathologist was "urethral mflammator} cartmcle growing from an 
adenocaremoma of the urethra ” 

Treatment and Prognosis Several t>'pes of treatment have been ad 
vacated, including surgerj, diatherm), radium, and deep x raj — either 
alone or, more often, in combination The high degree of mahgnancj of 
these tumors, the late stage at which the) are usually first seen, and the 
advanced age of many of the patients mabe the prognosis in most cases 
poor Some excellent results have however, been reported from time to 
time m earlier observ ed cases 

A summary of the opinions of various authors who have wntten on 
malignancy of the female urethra during the past 5 years would indicate 
that destniction of the pnmary tumor should be by radium, x ray , or 
surgical excision (preference being in the order named), with surgical 
removal of the related inguinal nodes, even if there is no apparent in 
volvement, and postoperative irradiation by radium or deep x ray 

The preferred treatment it seems to us is as complete removal of the 
pnmary tumor as possible by exasion followed bv implantation of radon 
seeds in the base of the tumor If the inguinal nodes are invoh ed, they 
should be surgically removed and deep roentgen therapy applied po»t 
operatively Deep x ray should be applied to the ingmnal regions even 
if they are not apparently involved, as a precautionary measure ^^e 
prefer the implantation of gold radon seeds at the base of the tumor to 
surface appbcations of radium because it causes less necrosis and slough 
ing and distnbutes the action of the ravs evenly throughout the entire 
growth 

Radical removal of the urethra is usually done onlv as a last report 
<mce this necessitates transplantmg the ureters 

Radium without surgerv has been successfullv U'^d in vime cases 
(Radiation of the Female Urethra, p 1744) 

SARCOMA 

Sarcoma of the female urethra is much rarer even than carcinoma 
only about 20 ca«es havnng been reported in medical literature to date 
It may involve anv portion of the canal Metastasis to the inguinal 
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l)mph nodes occurs early and maj be the firet sign to call attention to 
the growth 

Treatment is the same as for carcinoma As with sarcoma elsewhere 
in the unnarj or genital tract, the prognosis is always most grave 

Stnciure of Ike Pentale Urethra 

Incidence Stricture of the urethra m the female, although rarer than 
in the male, is not uncommon Stevens (1936) found strictures of the 
urethra in 458 of 1,227 female patients with unnarj s\mptoms, or37per 
cent The female urethra requires, but seldom receives, the same exacti 
tude of exploration that is accorded the male canal Urethral symptoms 
in women are common, but are usualh attributed to c)stitis or othennse 
explained Except in cases of exceptional seventy, the urethra is likely 
to be disregarded m the routine examination of female patients and many 
narrowings of the canal doubtless thus escape notice 

Measurements of the female urethra made by various investigators 
show that the normal meatus (the narrowest portion of the urethra) 
measures from No 18 to 30 F , that the majority are from No 23 to 30 F , 
and that the average caliber of the normal urethra m adult females is 
No 26 F Urethras mth calibers smaller than this are undoubtedly 
often responsible for persistent chronic infection m both the urethra it- 
self and the upper unnarj tract 

Etiology and Pathology Such abnormal narrowings ma\ be either 
congenital or acquired 

Congenital strictures are discussed under Anomalies of the Female 
Urethra(p 752) Thej arealmostalwajshnaited to the unnarv meatus 

Infianitnalory strictures comprise most of the acquired narrowings 
These are mostlj postgonorrhea!, but healed tuberculous or syphilitic 
ulcerations are occasionally resjxinsible Postgonorrheal strictures 
usually occur before the age of 50, and the majontv are located either at 
the external meatus or m the antenor third of the urethra As a rule, 
gonorrheal urethritis induces a localized thickening of the urethral wall, 
while syphilis is more Iikelv to produce induration and contraction of the 
canal as a whole 

Traumatic stricture is generally due to injury to the urethra sustained 
during childbirth, although operative or coital trauma, or injury caused 
by caustics rough instrumentation or the passage or lodgment of a 
calculus ma\ be the causal factor 
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Spasmodic stricture, caused by mvoluntaiy contraction of the urethral 
musculature, is occasionally found m nomen, as in men 
In the so called senile stricture sometimes observed m elderly women 
there is mduration of the entire urethra, causmg narrowing of the lumen 
throughout its length The narrowing is sometimes so marked that it 
may be impossible to pass a fine bougie The condition has been con 
sidered analogous to senile hypertrophy of the prostate 
The fibrotic or cicatnaal tissue causing the acquired stricture may in 
\olve a segment or the entire arcumference (annular stneture) and may 
extend for a greater or Jess extent along tJie canal longitudinally Stnc 
tures of the female urethra are usually smgle, but multiple narrowings are 
sometimes encountered 

Symptoms and Diagnosis Patients commonly gi\e a history of 
gradually increasmg frequency and dysuna, vnih straining during rmc 
tuntion, and a sense of incomplete evacuation of the bladder There 
may be dribbling at the end of unnation If these conditions are of 
long standing, pyuna, hematuria, pain in the bladder, and other evidences 
of urmary retention and infection may be present 
The stnetured area can often be palpated \aginally Definite diag 
Dosis IS made by the use of olivary bougies and the urethroscope A No 
23 r bougie should pass to the bladder without resistance The utmost 
gentleness must be employed If the first instrument inserted fads to 
pass with ease, it must be withdrawn and one of smaller caliber sub- 
stituted until a bougie small enough to pass the obstruction is mtroduced 
No examination should be regarded as complete without urethroscopy 
The urethroscope will show the pale acatncial tissue, and it may be pos 
sible, through the urethroscope, to locate the constricted portion of the 
lumen and pass a filiform A stneture may be impermeable to the passage 
of any instrument, but no constnction should be declared impassable 
untd an attempt at urethroscopy and the passage of a filiform has been 
made 

Vieihu'gsspb} , by the xwlbod is also a valuable aid for the 

detection of narrowings of the canal and for the differentiation between 
stneture and narrowing of the entire urethra 
Differentiation must also be made from obstruction due to polyps, 
caruncle, malignant disease, or extnnsic pressure upon the urethra 
Differentiation of congenital and acquired strictures of the urinary 
meatus may be difficult 

Treatment Treatment is by careful dilatation with sounds or bougies 
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vmtil the average normal caliber 26-F ) is reached and maintained 
The imtial dilatation may be somewhat difficult, but after that has been 
accomplished, patience and regular dilatation will effect a cure m most 
cases. 

Dilatation should always be earned out imder stnet aseptic precau- 
tions Local anesthesia is usually satisfactory The dilatation should 
be begun with the largest sound or bougie that can be passed, and re 
peated weekly (increasing no more than two numbers a session) until 
an approximately normal caliber is attained Thereafter, dilatation 
should be done at gradually increasing intervals over a penod of at least 
2 years If the stricture has been at all tight, occasional inspection and 
dilatation should never be entirely abandoned 

Meatotomy may be necessary for narrowing at the meatus, and is 
sometimes required before urethroscopy or cystoscopy can be under 
taken 

Internal urethrotomy is contraindicated as a rule, but is sometimes 
necessary in cases of impassible or resilient stricture, or when immediate 
enlargement of the urethral caliber is necessary Repeated dilatation 
IS of the greatest importance after internal urethrotomy, to prevent 
recontraction of the inased urethra 

Prolapse oj the remale Urethra 

Prolapse of the urethra in the female vanes from a slight protrusion 
of the urethral mucous membrane through the external meatus to down- 
ward displacement of the entire urethral body The latter is rare 

Incidence Urethral prolapse is seen most commonly m young girls, 
next, in women over 40 years, and in only a small percentage of cases m 
the child bearing penod 

Etiology. It may develop suddenly , or slowly and progressively 

Many possible etiological factors have been advanced long standing 
constipation, with straining at stool, persistent diarrhea violent cough 
ing, rape, a blow on the abdomen Emmet believed the condition to be 
due to mjunes of the penurethral and vesical neck tissues by the passage 
of the fetal head durmg childbirth, but this fails to explain the many 
cases in children and in nulliparae Simpson considered the cause to be 
neuromuscular that the nervous mechanism controlling the detrusor 
unnae muscle loses its normal balance and exerts too great a force on the 
loosely attached mucous membrane of the urethra, resulting m its ex- 
trusion This produces partial paralysis of the urethral constrictor 
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muscle, and the muscular tonus is not regained until the lining membrane 
IS replaced m position by operative or other means 
Hepburn (1927) belie%es the condition in children to be a partial 
hermation of the bladder and urethra resulting from strain on con 
genitally weak tissues 

Berry and Greene note that prolapse of the urethral mucosa is <^en 
chiefly m patients with patulous urethral meatuses The urethral mu 
cous membrane is rather loosely attadied to the submucous tissues and is 
fairly redundant m females, and a patulous urethral meatus with a re 
dundant urethral mucosa, thej contend, would pronde a suitable stage 
for prolapse of the mucosa suddenly with a great increase of pressure 
from above, as in coughing or strammg at stool or on urmation 

Symptoms and Diagnosis Symptoms %arj from slight itching and 
burning m the \*ul\ar region to severe pain and unnar> frequcnc> In 
spectiOQ reveals a tumor protruding at the urinarj meatus This mav 
be of considerable size, and is usuall> dark red m color, congested, and 
verj sensitive to palpation There ma> or may not be ulceration and 
even sloughing of the protruding tissues Hie tumor is to be diflerenti 
ated from other protrusions at the unnary meatus which usualK is not 
diiHcult 

Treatment Many methods have been proposed for the treatment of 
urethral prolapse ^Vhen there is onI> a slight degree of prolapse, the 
inflammation maj sometimes be reduced b> rest in bed and wet com 
presses after which reduction may be attempted either manualh or b} 
the cautious emplojmient of a sound The use of astnngents to promote 
contraction of the tissues maj be successful in v erj mild cases In rare 
mstances the prolapsed membrane has been digitalh replaced and has 
remamed in position vv ithout further treatment, but usualh fulguration 
or surgical measures are necessarj These are desenbed under Opera 
tive Treatment of Prolapse of the Urethra (p 783) 

Dtverticuhim ( Urethroede) of the Fcmde Urethra 
Urethral div erticulum or urethrocele, in the female is a pouch formed 
bj dilatation of a portion of the urethrovagmal septum and communicat 
mg with the urethral canal Afanj authors use the terms ‘ urethrocele 
and “diverticulum interchangeably, others designate as urethroceles 
pouches that communicate widely with the urethra, and as diverticula 
pouches with narrow or tubular openings 
Diverticula mav be either congenital or acquired but since it is 
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rarely possible to distinguish between the two types the> will be con 
sidered together 

Etiology Diverticula of the female urethra are due to (1) some de 
velopmental defect, (2) herniation at a weakened point m the urethral 
wall due to trauma, or (3) rupture into the urethral canal of a retention 
cyst of the urethral wall 

Trauma incurred in childbirth is the most common cause of weakenmg 
of the urethral wall, but intraurethral injury caused by a calculus, 
catheter, or other foreign body or dilatation resultmg from urinary 
back pressure due to stricture, or an inflammatory process in the pen 
urethral tissues may serve to produce a diverticulum 

Such pouches may also be formed by rupture mlo the urethral canal of a 
retention <yst of the urethral wall Inflammatory occlusion of a urethral 
duct may rapidly convert the gland with which it communicates into a 
retention cyst Subsequent suppuration and rupture result m the cyst 
again communicating with the urethral lumen, so that the mflammation 
15 chronically rebgbted and the size of the pouch gradually increased by 
the pressure and irritation of the partially retamed unne Dilatation 
with unne of one of the glandular structures communicating with a ure 
thral duct may produce a diverticulum Rarely a pouch may form by 
rupture mto the urethra of a retention cyst of the vagmal mucosa 

Symptoms and Diagnosis Symptoms vary Some diverticula pro 
duce no symptoms and are discovered acadentally These are best left 
alone The most common complaints are of unnary disturbances (dysu 
na frequency, pyuna) and pain on coitus Secondary infections and 
stone formation are common, m which event there may be a purulent 
urethral discharge and hematuria 

Palpation through the vagina usually reveals a tender area or a hard 
or tense tumor on the antenor vaginal wall Pressure on this causes 
the contents to be expressed mto the urethral canal and to appear at the 
external meatus unless the orifice of the diverticulum is verj small or 
occluded by a stone or calcareous matenal An instrument passed into 
the sac through the urethra may be felt through the urethrovaginal 
septum by the palpating finger 

Urethroscopy reveals the abnormal dilatation of the urethral floor or 
senes to locate the onfice of the pouch Urethrography is a valuable 
aid in demonstrating the location and size of the sac and the assoaated 
pathological changes 

Other conditions, from which diverticula must be differentiated are 
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penurethral abscess, solid tumors, <^ts which do not communicate with 
the urethra, urethral prolapse, and cystocele 

Treatment Treatment is total excision of the pouch and plastic 
restoration of the urethrovagmal septum, after provision has been made 
for free drainage The operation is substantially the same as that for 
diverticulum m the male 

Urethral Calculus tn ike Temale 

Women suffer from stones m the urethra far less frequenllj than do 
men The brevity and distensibihty of the female canal offer little 
opportumty for the retention of calculi except at the external meatus 
Stones occasionally are found m diverticula commumcatmg with the 
urethral canal 

Etiology Whether diverticular stones tend to form m preexisting 
sacculations m the urethral wall, or whether these pouches are formed 
by the stones for their own reception, is a question which has long been 
debated Stones ma> descend into the uiethra from the bladder and 
lodge m the canal or a preformed diverticulum, or may themseh es form 
a pouch u the urethral n'atl Pnmar} stones may form m a preSnstisg 
diverticulum by urinary stasis 

Symptoms Dysuna, urmary frequency and urgency , dnbblmg, and 
a sense of weight in the permeum are the roost common symptoms of ure 
thral stone m the female Pus and blood can be detected in the unne, 
and there may be an offensive purosanguineous urethral discharge 
Sometimes it is a sudden attack of complete retention that causes the 
patient to seek medical advice, indicating that the stone has shifted its 
position and is completely occludmg the urethra A bladder stone de 
scendmg mto the urethra may cause similar obstruction A calculus 
impacted m the sphmeter may make evacuation of the bladder impos- 
sible and produce acute symptoms which are always temfymg to the 
patient More often, however, a stone lodged at the sphincter will cause 
patency of that structure, with complete inoiatmeace 

A stone or multiple stones lodged m a diverticulum m the antenor 
urethra will cause protrusion of the pouch from the urethral floor, mter 
fermg with or preventmg coitus 

Diagnosis Diagnosis is not difficult The stone or stone filled pouch 
can usually be palpated through the vagina The diagnosis is confirmed 
by mstrumentation and urethrography 
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Treatment Treatment conasts in removal of the concretions by the 
most accessible route. The method selected depends upon the number, 
size, and location of the stones. Occasionally it may be possible to dilate 
the urethra sufficiently to permit withdrawal of the stone by the natural 
route. Single concretions can sometimes be coaxed out by patient 
manipulation following the injection of oil, as in ureteral stone. 

If the stones are packed into a diverticulum, an incision is usually 
made in the vaginal wall and the sac and its contents removed through 
this (Excision of Diverticulum, p. 691), or the calculous contents may 
be removed through the vagina! incision and the diverticulum treated 
by diathermy. Mere removal of ensacculated calculi, without extirpa- 
tion of the sac, cannot be relied upon for permanent relief inasmuch as 
more concretions are likely to form so long as the sac remains. A stone 
impacted near the sphincter is best removed through an incision in the 
vaginal wall or by suprapubic cystostomy. 

A calculus may sometimes be removed through the urethroscope, fol- 
lowing which Its lodging-place should be treated by diathermy. 

Vrelkral Lesions in FemeU Children 
Young females are seldom the subjects of urethral pathology. 
Although numerous articles and even monographs devoted to urological 
conditions in children have appeared in recent years, they are all conspicu- 
ously silent regarding urethral lesions in female children. 

Congenital ‘'valves" strictures, and anomalous ureteral orijices in the 
urethra are occasionally seen. These have been discussed under Anoma- 
lies. Epispadias (p, 579) is even rarer in female children than in boys. 
Prolapse of the female urethra is more common in little girls than at any 
other period of life, and a few cases of urethral calculus have been re- 
ported. These conditions are treated in the same manner as when they 
occur in adults. 
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CHAPTER XXVI 

OPERATIVE TREATMENT OF THE FEMALE URETHRA 

Much that pertains to operative treatment of the urethra m the female 
has already been discussed m the preceding chapter The only pro 
cedures that need be considered here are (1) excision of Skene’s glands 
and (2) operations for prolapse of the urethra 

The operatic treatment of hypospadias and epispadias is described 
in the chapter on Operative Treatment of the Female External Genitalia 
(p 603) Operations for the relief of unnary incontinence are considered 
under Surgery for Incontinence of Unne (p 1 137) 

Pre&perahve PreparaUott 

Methenamine, or other unnary antiseptic, may be administered orally 
for several days before operation The urethral canal should be irrigated 
with a mild antiseptic solution, sudi as normal saline solution, bone aad, 
4 per cent, argyrol, 2 per cent, or potassium permanganate, 1 4,000 

The external genitalia and pubis are shaved, cleansed with tmeture of 
green soap and warm water, and sterilized by spraying with tmeture of 
zephiran, 1 1,000 or tmeture of merthiolate, 1 1,000, or other preferred 
skm sterilizmg solution 

For mtraurethral procedures, the preparation is the same as for cystos- 
copy or urethroscopy 

Aneslhesta 

Most operations upon the female urethra are now done under spinal 
or sacral’ anestfiesia F' jr meatbtomy and" operations witfim fde urefilra, 
local anesthesia ivith cocaine derivatives is usually satisfactory For 
young children, general anesthesia is generally preferable See Anes 
thesia in Urology (Chapter VI) 

Dtiersion oj the Unnary Stream 

If the inter\ention upon the urethm is an extensive one, it is always 
safer to do a suprapubic cy stostomy, so that the urine will be dii erted 
from the wounded area until complete h^bng has had time to ensue 

7S1 
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Operatne Treatment of Skene's Glands 
Skene’s Method Skene’s original method of dealing ^vith inflamma 
tion and abscess of the glands which bear his name is still in accredited 
use It consists in inserting a probe into the gland bearing dowm upon 



Fic iM Operation for remotai of infected SLenes glands (1 2 J) Showing the 
Skene s emends sad the urmarj meatus fi) A tube ts placed tn the urethra 
to facilitate dissection and the glands are ei^iosed by an incision curving around the posie 
nor surface of the urethra With traction on the ducts the enlarged glands and ducts 
are dissected free and excised (a 0} The incision is closed oscr the urethral tube ' hich 
IS then remoted 

this until the urethrovaginal septum is held ten«c and then appljing 
the actual cauterv or one of the high frequenev current devices 
Excision of Skene’s Glands This procedure is so «eJI illustrated in 
figure 155 that little description is required The anesthetized patient 
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IS placed m the hthotom\ position The labia are retracted, exposing 
the field and a tube placed in the urethra to facilitate dissection Skene’s 
glands and ducts are then exposed bj an incision curving around the 
posterior surface of the urethra TOth traction on the ducts, the en 
larged or abscessed glands are dissected free from their bed outside the 
unnar> meatus and excised The inasion is closed over the urethral 
tube ^vnth interrupted catgut sutures, as illustrated in figure 155 (5, 6), 
and the tube withdrawTi 

OperaUve Trealment of Prolapse of the Urethra 

Fulguration In man\ cases of urethral prolapse, particularh m little 
girls, removal of the prolapsed mucosa with the fulgurating current has 
pro\ed ver\ satisfactor} Berrs and Greene (193S) successfully used 
the fulgurating current in a particular!} se\ere case to remove the pro 
lapsed, strangulated and almost gangrenous mucosa, and believe fulgura 
tion to be the simplest and best method of treating this condition 

Fulguration is followed bv the use of an indwelling catheter for 2 or 
3 days, and later b} occasional dilatation of the urethra 

Operative Procedures Man) operative procedures have been pro 
posed for urethral prolapse 

(1) A catheter ma) be introduced into the urethral canal the pro 
lapsed mucosa excised or removed with the fulgurating current, and the 
cut edgci. united by suturing all around the onfice 

(2) Shortening of the constrictor muscles maj be carried out if digital 
replacement of the prolapsed mucosa is possible A vertical incision 
IS made through the mucous membrane, muscle fibers and connective 
tissue at the low er end of the meatus, and the ends of the circular muscle 
fibers on each side picked up with tenacula A probe is then passed into 
the bladder and the muscle ends united tightlj about the probe b) chro 
mic catgut sutures 

(3) Through a suprapubic inasion, Hepburn reduces the prolapse and 
then anchors the anterior bladder wall to the penosteum of the pubic 
bone and to the antenor abdominal wall 

(4) Emmet’s classic buttonhole ’ method has been compared b) its 
originator to “the drawing of a portion of a handkerchief through a 
buttonhole in a coat A sound is placed in the urethra and an incision 
made in the anterior wall of the \agma over the median section of the 
urethra, as far down as the redundant portion of the mucous membrane 
The prolapsed portion of mucous membrane is then drawn through the 
sht, traction being directed from before backward WTiilean assistant 
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is holding up the excess of tissue, a large sized sound is introduced, 
smoothing out the lining membrane and carrjnng it toward the vesical 
neck. This places the canal somewhat on the stretch With the sound 
in place, the sutures are introduced, the needle passing entirely through 
the flaps into the urethra, so as to transfix the lining membrane along the 
edges of the wound The redundant tissue is then removed and the in- 
cision closed 



Fia 156 Urettirovs^a] fistula Op«(a(ioa for its repair The patient m (bis case had a 

S itatc delivery Dunng duidbirtb, the l> 3 rpertrop}ued aonubr band of fibrous tissue 
in the drawing was ruptured on the roof of the vagma It nas firmly attached at 
this point to the urethra, and dunng its mptuie a hole was tom into the door of the urethra 
The sagittal section above shows the onfinof the fistula and the fistulous tract connecting 
the uret^a with the vagma There was no incontinence of bladder unne, but during 
urination all the unne passed through the fistulous tract mto the vagina (Case of Dr Roy 
B Henline and Dr James P Hermes^) 

Operative Repair oj Urethrcmagiml Fistula 
Urethrovaginal fistulas are usually the result of trauma incurred 
during a difficult labor. The condition and an operation for its repair 
are illustrated in figures 156 and 157 
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Fic 157 Urethrovaginal fistula (1) Inosiog the mucous membrane and tissues 
around the fistulous orifice (2) Freeing the lower flap of mucous membrane and tissues 
to cover the fistulous opening The vaginal mucous membrane forms the floor of the ure 
thra (3) Draiiing the lower flap upward over the fistulous openmg (4 and s) Placmg 
thesuturesoverthefistulousopemng Closure completed dram placed IVhea this patient 
was last seen more than 2 years after operation the fistula was well healed and urmation 
normal (Case of Dr HenlineandDr Hennes^) 


Postoperative Constderaltons Polloiving Operations on the Female Urethra 
If the operation has been properly performed, under strict aseptic 
precautions, the postoperative course is seldom eventful Hemorrhage 
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IS uncommon, but it should be remembered that the bladder neck is 
extremeh ^ascuIa^, and ^\hen lai^e, jagged calculi are remo\ed from this 
area the danger of se^ere hemorrhage is alwajs present 
The unnarj function mu^t be cIoseK \iatched \nj operation 
upon the unnarj or genital tract in the female is almost certain to pro- 
duce complete anuna for a brief period, and, antiapatmg this, there Ina^ 
be failure to obser\ e signs which indicate that something more than the 
ordinary postoperatiie retention is complicating the patient’srecoien 
Particularlj to be guarded against, following operation upon the fe 
male urethra, are urethro\aginal fistulaand stricture of tbearea operated 
upon Di\ertmg the urinarx stream from the operative site b> a 
suprapubic cj-stostoroj is alwav-s safer in extensiv e mten entions, thereby 
relieving the wound from the pressure and irritation of the unne — the 
most common cause of necrosis of a urethra! repair In the female, as 
in the male, it is most important to dilate at regular lotenals, and for 
aome time e\cr> urethra that has been operated upon for an) cause 
whatsoever, in order to overcome anv tendenc) to contraction and 
stricture formation 
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CHAPTER XXVII 


EMBRYOLOGY, ANATOMY, ANOMALIES, AND PHYSIOLOGY OF 
THE PROSTATE GLAND 

The prostate gland is the most important of the male accessory re 
productive glands, both from a ph>siological and a clinical vie^vpoint 
It IS a musculoglandular organ, l>ing at the neck of the bladder and 
enclosing within its structure the prostatic portion of the urethra and 
the ejaculatory ducts 

A Embryology of the Prostate GLA^D 
Development of the Tubules and Musculature The development of 
the prostate gland begins at about the twelfth week of fetal life Lows 
ley’s detailed studies showed that at this time solid epithelial e\agma 
tions, from five distinct parts of the embryonic deep urethra, make their 
appearance These epithelial buds are composed of cells which stain 
deeply and earlj assume a orcular arrangement, later forming lumma 
and branches and producing the tubules uhich constitute the nucleus of 
the prostate Fibromuscular stroma develops about these tubules and 
becomes denser at the periphery to form the prostatic capsule 
Five distinct groups of tubules thus ansefrom the S\e points of origin, 
which are located as follows on the floor of the urethra between the 
bladder neck and the orifices of the ejaculatory ducts and the utricle, 
one on each side of the urethra in the prostatic furrow, on the floor of the 
urethra just below the orifices of the ejaculatory ducts and the utricle, 
and on the ventral, or antenor, wall of the deep (prostatic) urethra 
From these fi\e groups of tubules and their surrounding stroma there 
eventually de\elop five lobes, namely the middle, right and left lateral, 
posterior, and antenor lobes Early m fetal life there is wide separation 
of the middle and the two lateral lobes, but m its later stages the dis 
tance between them is greatly dimimshed 
In specimens of prostates reino\ed from the newborn no actual inter 
mingling of the tubules was observable, but the tubules of the middle and 
lateral lobes w ere seen to he side by side, wnth no definite capsule separat 
mg them The postenor lobe, howe\er, was entireh distinct, a dense 
787 
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la>er of fibrous tissue separating it from the lateral lobes The antenor 
lobe -was also set apart some distance from the lateral lobes 



Fio laS Cross s«cUon th ough Uie prostate seminal reside and ejaeuhUrv duet ot 
u embrjo monlis old This speomea shows sohd cp iheliil oulmwt^ of the tubule 
SroupB forming the ventral lateral and m ddle lobes. These later oe elop lumisa. The 
postenoT lobe tubules do not appear in this section They occur lower down or outerwaid 
and eommusjcate w th tbc urethra below the entrance of the epculatoiy ducts. An tragi 
nation from the left ejaculatoo duct shows the beguuuog of the semmru ves de 



Fig 199 CrosssecUon through theprostateofanembrjoaged 9} months. Thetubues 
have developed lumma and show branches The ducts of the tn ddle bbe tubules are 
muped m a separate envelop on the top of the venimontanum which is farmed by tie 
mgrowth of the ejaculatory ducts with the utncolus prostaticus 

■Muscular fibers surrounding the prostatic tubules may be obsen ed in 
an embrjo of 16 tveeks B> the twent> second week these are con 
siderabl^ developed espeaallj at a pomt where certain of the lateral 
lobe'tubules extend awa\ from the base of the prostate The muscula 
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Fio 160 Sag teal e v of a model ni th« peosUte of a oe born male nfant The 
p osUUc tubules a e rep eaented w U> the r branches f ouped U u elhra w den ng out 
above nto the bladder A L antei or lobe tubulos h ch have shrunk to jns gn firance 
U P . utnculus p Qstat cus AG subcer cal group tubules ML m ddle-lobe tubulp 
rshch occur between the u eth a and the EJ ejaculatory duct SV the sem nal es cie 
Lat lateral lobe tubules some of wh ch project forward into a pos I on anter or to the 
urethra P L poste or lobe tubules occur ng behind the ejaculatory ducts In tne 
lower left hand comer sad agram represent ng the posit on of th s pa t cular prosta e 
n relat on to the bladder 
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ture thickens progrcssn elj , until, at birth, some of the tubules are sur 
rounded b\ dense laj ers of hbromuscular tissue 

The Middle Lohe Rarelj, there is absence of the middle lobe 
tubules, but m most instances the middle lobe dc\eIops mdependentlj 
from the group of tubules onginating from the floor of the urethra near 
the median line betw een the bladder neck and the orifices of the ejacu 
latorj ducts and the utricle In >oung embr> os, the middle lobe tubules 
are separated from those of the lateral lobes b> a considerable area of 
tissue containing no glandular elements As the embryo de\elops, how 
e\er, this inlerxening area decreases, and m the later fetal stages al 
though the tubules and their branches maintain their charactenstic 
positions, there is no longer a distinguishable fibrous capsule separating 
the middle from the lateral lobes 

As the structures of the \erumontanum de\elop the largest of the 
middle lobe tubules, which ongmall> lai near the middle line, are 
pushed upward so that eventuallj the\ open high up on the sides of the 
veruroontanum, their ongmal position m the middle line being occupied 
b> the onficcs of the cjaculator> ducts and utnde If independent 
middle lobe tubules are entirely lacking (which Lowsle> observed once 
in 103 specimens examined), branches from the lateral lobes will ap 
proach the median line m the region ordinanl> occupied b} the middle 
lobe 

In most cases the middle lobe is made up of some 9 or 1 0 large tubules 
The Lateral Lobes The lateral lobes arc composed of tubules both 
larger and more numerous than those of the other lobes Thej originate 
from the nght and left prostatic furrows and the lower parts of the lateral 
walls of the urethra and, by backward and outward extension, form the 
mam part of the prostates base In carlj specimens these two lobes 
are widelj separated from each other and the other lobes, but, with 
growth the distance between the tubules of the lateral and middle lobes 
progressively lessens except at the point where the ducts communicate 
with the urethra, where the distinction always remains perceptible 
The tubules always grow backward toward the bladder except m the 
apical region here a few of the lateral lobe tubules send branches in a 
forward direction 

In a specimen from a newborn infant, the lateral lobes displaved two 
w^del} branching tubules which extended up into the anterior commis- 
sure, where the} formed practicall} a glandular commissure Usuall} a 
considerable area of stroma, contaimng antenor lobe tubules, lies be 
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tween the anterior portions ol the lateral lobes Mesially, the ejacula 
tory ducts, urethra, and middle lobe of the prostate are interposed, a 
definite plane of connective tissue separating the posterior branches of the 
lateral lobes from the posterior lobe 
In specimens examined, the tubules forming the two lateral lobes \ aned 
in number from 27 to 46, averaging about 37 

Tke Posterior Lohe The postenor lobe is an independent structure, 
developing from tubules which are distinct from those of the other lobes 
and separated from them by a definite capsule that is only connected 
laterally with the capsule of the gland proper These tubules begin to 
develop, with those of the other lobes in the third month of intrauterine 
life Thej are found in the urethral floor below the openings of the 
ejaculatori ducts and the utncle, and their direction of growth is behind 
these structures backward toward the bladder The postenor lobe 
tubules compose the major portion of the prostate s apex, that section 
of the gland which is palpable through the rectum While relatively 
large and extensively branching, they are few in number, averaging only 
about eight Although no evidence of such stroma is perceptible m the 
early months of fetal development, later the posterior lobe is separated 
from the ejaculator> ducts and the postenor branches of the lateral lobe 
tubules by a layer of connective tissue devoid of tubules 
Benign hj'pertrophy rarely takes place in the postenor lobe, but 
pnmary carcinoma is more likely to originate here than elsewhere m the 
gland This coupled with the fact that its tubules are entirelj mde 
pendent of the other prostatic tubules and in the fully developed male, 
much larger suggests that this lobe maj have a function distinct from 
that of the remainder of the gland 

The Anterior, or Ventral, Lobe The antenor lobe is formed from 
tubules onginating from the antenor wall of the prostatic urethra 
At first large and multi branched, these tubules gradually decrease both 
in size and number By the twenty second week they appear to have 
lost most of their branches, and thereafter the antenor lobe becomes in 
creasmgly insignificant until, at birth, only two small tubules are in 
evidence Occasionally, however, the antenor lobe persists into adult 
life Among 593 adult prostates examined by Lowsley there were found 
10 with hypertrophied antenor lobes one of which showed carcinoma 
tous degeneration KuznitsLy reports finding a persistent ventral lobe 
in I out of every 15 adult prostates exammed by him 
The average number of antenor lobe tubules m the fetal specimens 
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examined as 13 for the first half oJ the intrauterine period and 6 for the 
'^cond half 

Prostatic-duct Openmfs into the Urethra In most text books the 
number of the ducts from the \anous lobes which open upon the floor of 
the urethra is gi\ en as from 20 to 30 It has been Low sle> 's obsc^^ ation 
that this estimate is far below the actual a\erage In none of the speci 
mens which he examined were there fewer than 53, 2 speamens showed 
as man\ as 74, and the axerage for the 6 specimens studied— including 
one m which the middle lobe was absent — was 63 

Subsidiary Prostatic Glands Two other groups of small, poorlj de 
\eloped subsidiar\ prostatic glands are of interest to the urologist (1) 
the suheenreal (Albarran), which he beneath the bladder neck, and begin 
to dexelop in the fourth month of fetal life mcreasmg shghtl> in size 
and number until birth, (2) the sublrtgonal (Home), which he beneath 
the mucosa of the tngone Because of their po'^ition, even slight cn 
largement of either group produces unnar} obstruction 

B Anatoiix of the Pfostate Gland 
Location and Shape The prostate gland lies at the neck of the blad 
derm frent of the loner portion of the rectum, through which Jtma> be 
distmctlv felt It is pierced b) the urethra and the ejaculator> ducts 
In shape, it resembles a somenbat flattened cone, with its base aosely 
appo«ed to the bladder neck and its apex directed downward and m 
contact with the triangular ligament 
The posterior surface, which faces the anterior surface of the rectum 
IS triangular and flattened Extending longitudinally in the midhnc 
there is usuallx a shallow grooxe, which is most prominent toward the 
base and rarelx if ex er, existent at the apical third The upper border 
receixes the ejaculatory ducts in an elliptical funnel shaped depression 
The anterior surface faces the symphxsis pubis from which it is 
separated b\ cellular conncctix e tissue and the prostatic plexus of x cins 
The lateral surfaces are rounded and prominent and are closclx re 
lated to the anterior portions of the Icxator am muscles In speamens 
obtained before puberty there is far less lateral bulging, but the general 
contour is about the same 

The prostate is enclosed in a firm fibrous capsule, knoxxm as the Iruc 
postattc capsule and is rather firmh fixed in position by hean fasaa! 
inxestments 

Structure The prostate is a niusculoglandular organ of the com 
pound tubular type 
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The glatiduJar portion consists of two distinct types of secreting tubules 
(1) external, or prostatic glands proper, which make up the major portion 
of the gland, and (2) internal, or periurethral, glands The prostatic 
glands proper consist of units of follicle like tubules, each equipped with 
Its excretory duct which opens mto the prostatic urethra These glandu 
lar units begin to branch about a centimeter from their orifices and, after 
giving off several subdivisions, end in alveoli The alveoli are bned by 
the usual simple columnar epithelial cells, their inner portions often 
«howTng acidophile granules A pseudostratified epithelium with two 
rows of nuclei, occasionally is present The basement membrane con 
sists of delicate connective tissue threads The ducts are supplied mth 
a mucous membrane composed of simple columnar cells except at their 
orifices, where they are replaced by transitional epithelium similar to that 
of the posterior urethra The penurethral, or mner, units of tubules 
consist of (1) small, mucosal tubules located m the roof of the urethra 
over the verximontanum, and (2) longer, branching submucosal glands, 
whose ducts open into the prostatic urethra alongside those of the pro 
static glands proper The penurethral units of tubules are of great dm 
ical importance because it appears that prostatic hyperplasia arises from 
them and not from the prostatic glands proper 

The musculo-connecUie tissue portion of the prostate is composed of 
smooth musde cells and many elastic tissue fibers Within the gland is a 
dense fibromuscular mass, which sunounds the urethra and sends out 
musde bands of transverse and longitudmal fibers that spread m all direc 
tions, usually following the connective tissue stroma but sometimes them 
selves constituting the mteralveolar septa no admixture of fibrous tissue 
being discernible Smooth muscle fibers surround each tubule and its 
duct to the urethral opening those ennrcling the ducts being connected 
with the circular muscle coat of the urethra These musde fibers, by 
their contractions serv e to empty the tubules and ducts of their secretory 
products 

The sheath and muscular stroma of the prostate are mtimately con 
nected with both the internal (vesical) sphincter and the external (ure 
thral) sphincter, but the innervation of the musculature of the prostatic 
tubules is entirely independent of that of the sphincters, and is for the sole 
purpose of expressing the prostatic secretion into the urethra The 
prostate remains passive during unnation, which is a function of the 
neuromuscular system of the bladder and urethra 

The Prostatic Capsule The five lobw of the prostate are enclosed in 
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a common capsule, which is so do<seI} united ^nth its surrounding fasaa 
that, m most instances, it would be impossible to differentiate the two 
were it not that the latter contams the venous plexus and usmg this 
for a guide, the fascia can usuallj be sqiarated from the capsule proper 
\\'hen the> hav e been dissected apart, the capsule emerges as a thin but 
firm membrane, composed of involuntar} muscle and fibrous tissue 
covenng the entire prostate and sendmg prolongations into the paren 
chjTna of the gland, separating the outer portion of the lobes So fi rm 
IS Its attachment to the gland that any attempt to stnp off the capsule 
cames awa> part of the underlying ^andular tissue 

Size Careful measurement b> Lowsle> of 224 «pecimen5 obtained 
from routine autopsies showed that in ever} instance the width of the 
prostate gland is greater and its thickness less than the antero posterior 
diameter There is ah\a}S greater prominence of the lateral portions 
than of the middle part of the base, so that m adult prostates the dis 
tance from the apex to the lateral prominences exceeds that from the 
apex to the middle of the base b} 0 2 to 0 5 cm 

Specimens of the first decade were obtained for the most part from 
subjects less than 5 } ears of age As there is onl> a ver> gradual growth 
of the gland during the<ie first 5 years the prostate of a child at this age 
ts surprising!) little larger than that of the newborn The av eragelengtb 
during the first 5 )ears is 1 2 cm , the width 1 S cm , and the thickness 
09 cm 

As IS to be expected, there is a great increase m the size of the prostate 
after the twelfth }ear Indeed the increase in this organ is proper 
tionatel) greater than that observed in other organs of the bodv during 
the same period The enlargement apparcntl} affects to the same de 
gree all the lobes except the anterior, and there is a corre'^ponding increase 
m the interlobular and intralobular connective tissue The muscular 
tissue surrounding the tubular elements becomes greatlv thickened 
although in the mucosa there is no verj marked change One «pecijncn 
remov ed from the bod) ofaI7 } car-old bo), measured 2 28 cm mlength, 

3 9 cm in width, and 1 8 cm in thickness indicating a nearlv 100 per 
cent increase m the dimensions of the prostate during the penod of 
pubert) In general, the increase m «ize during the second decade is 
marked The average dimensions of the prostate in 10 'peamens from 
subjects between 15 and 20 ) ears of age were length 3 0 cm (which is 
more than twice that of the average prostate during the first decade), 
width 3 8 cm , and thickness 2 1 cm 
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The prostate gland reaches adult size during the third decade, but 
few changes — and these comparatively slight — occurring after that 
period The average length Lowsley found to be 3 3 cm , width 4 1 cm , 
and thickness 2 4 cm 

There is a slight increase in all the dimensions during the fifth and sixth 
decades, but this amounts to only a few millimeters In old age there is 
a noticeable decrease in size, so that speamens taken in the senile period 
usually resemble those of the third decade more than those of any other 
period Examination of specimens from this period shows them to be 
either a little smaller and more atrophic in appearance than those of the 
penod preceding, or a httle larger and displaying hypertrophic charac- 
teristics Prostate glands obtained from elderly and aged subjects 
show more abnormalities than those of other age periods In Lowsley's 
senes, 56 1 per cent showed some deviation from the normal, and about 
one third of all specimens obtained from men over 60 y ears of age showed 
more or less adenomatous hypertrophy 

Weight. Careful observers differ regarding the average weight of the 
adult prostate Wilson and McGrath place this at 16 to 17 Gm , Cuth 
bert Wallace at 20 5 Gra , Piersolat 22 Gm , Sir Henry Thompson at 18 S 
gm , and Teem at 20 7 Gm 

The Fascial Investments of the Prostate The prostate is encircled 
by a sheath called the prostattc Jaseta, which lies just outside the true 
prostatic capsule and is derived from the rectovesical fascia This struc 
ture springs from the Imea alba, passes over the internal surface of the 
levator am muscle, and finally divides into three layers an upper, or 
anterior, layer, adherent to the prostate and the pubis, which passes 
over the gland s anterior surface and above its venous plexus, a median 
layer, which passes behind the postenor surface of the prostate and under 
Its lateral venous plexus, and a lower, or posterior, layer, immediately 
adjacent to the anterior wall of the rectum It is the median and pos 
tenor layers that constitute the aponeurosis of DenonviUiers which 
covers the posterior surface of the prostate and the semmal vesicles 
Wthm the prostatic fascia are located the vessels of the gland 

DenonviUiers’ fascia is a rather hght colored fibrous plane of fascia 
which IS sometimes so thick and firm as to be almost leathery in con 
sistency This structure, n hich was originally descnbed by Denonvilhers 
(1836) as the “prostatopermeal aponeurosis ” separating the prostate 
and semmal vesicles from the rectum, constitutes an important surgical 
landmark in penneal operations The glistening anterior layer of De 
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noDMlIiers’ fasaa is applied to the posterior la>er of the prostate, and its 
posterior la^ er to the rectum 

This fascia alwaxs extends downrrard to the apex of the prostate, 
coxenog its entire posterior surface At the apex the fascia is lost m 
the fibrous structures of the perineum around the membranous urethra 
and the tnangular hgament In the distribution of its upper border it 
maj xar> considerablj Ordmanlx it is semilunar in outlme, the lowest 
point of the concaxntx being just abox e the place where the x'asa deferen 
tia approach each other and become bound together in a common en- 
xelop Laterallx the fasaa projects into a horn like process on each 
side, iihich cox ers the posterior surface of the seminal i esides and merges, 
just aboxe the upper end of each xeside, with the connectne tissue 
about the seminal \ esides and xasa This firm barrier between the 
posterior surfaces of the prostate and scmmal \ esides and the rectum is 
an important factor in the prexention of the extension of disease par 
ticularlj malignanc) , from the urogenital tract to the rectum 

Penonxilhers’ fasaa adheres with moderate fimmess to the postenor 
surface of the xe«ides and prostate e\er>-where except at the upper 
border of the posterior lobe of the prostate Here it is so mtimatelx 
attached that it can be dissected free onlx xnth the greatest difficultx 
One leafiet extends between the prostate and the seminal xesicles and i< 
tighth joined to the prostatic capsule 

Except for the upper border, the fascia is a sharp!) defined structure 
throughout In specimens where the upper border is not of semilunar 
outline It often extends farther upward, exen direcllj across from the 
upper end of one «ermaal xeside to the other, so that the marginal out 
line IS much less coneax e 

Tlie blood suppK is limited practicallx all the small xcsscls which 
maj be seen courting through the tissue being confined to the anterior 
laxer, or that portion in contact with the prostate and xesides 

Blood Vessels of the Prostate The Arteries The artcncs of the 
prostate are considered in «<mic detail because of their surgical impor 
tance The mam source of the artenal supplx is the genitox esical arterj 
denx ed from the antenor branch of the hxpogastnc arterj The internal 
pudendal and middle hemorrhoidal artenes each «cnd a few msignificant 
branches to the loxxcr portion of the gland The gemtoxe«ical arterx 
passes mediall) o\ cr the surface of the lex ator am musdc to the bladder 
base where it sends branches to the bladder (mfenor \ esical arterx) and 
the prostate (prostatic arterx), xoth which it comes in contact at the 
postero supenor aspect on each side 
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In a very careful studj of the arterial distnbution of 43 prostates (both 
normal and pathological), R H TJocks (1937) demonstrated that the 
prostatic arterj gives rise to two groups of artenes which distribute 
themselves in a fairly regular manner throughout the prostate (1) the 
urethral, or inner, group and (2) the capsular, or outer, group The so 
called urethral group penetrates the tissues at the prostatovesical junc 
tion and supplies the ^ esical neck and the inner, or urethral, portion of the 
prostate except in the region immediately about the verumontanum 
These ^essel5 are of large caliber and anastomose \er) freely about the 
arcumference of the urethra The capsular group courses along the 
postero-lateral surface of the gland and sends branches dorsally and 
ventrally in a radial manner to supply the outer portion of the gland, 
approximately two thirds of the total glandular tissue These branches 
anastomose to a moderate extent ivith branches of the urethral group 
The branches of the capsular plexus penetrate deeply in the most distal 
part of the prostate to supply the prostatic tissue adjacent to the \ eru 
montanum 

Flocks found that the urethral group of artenes enlarges moderately 
from infancy to adulthood and \er} markedly with the occurrence of 
hyperplasia The external capsular group, on the other hand, shows 
little change with age or with hyperplasia 
The earlier investigations of Adnon (1922), Bumpus and Antopol 
(1934), and E Rraas (1935) resulted in essentially similar conclusions 
regarding the separate sources of the arterial supply of the inner and 
outer portions of the prostate 

The Veins Some of the veins from within the glandular tissue and 
around the ducts, on emerging from the sides of the prostate, are grouped 
in a senes of large channek id the lateral ligaments, where they fonn the 
\ esical plexus The remainder reach the prostatic plexus (of Santorini), a 
rich venous plexus lymg between the anterior surface of the prostate and 
the -syiqplyriiis puhis and jeceiyir^ not only the Hood irnm the jirostate 
but also that from the deep dorsal vein of the penis This plexus com 
municates freely with the vesical and hemorrhoidal plexuses and eventu 
ally empties into the hy'pogastnc vems 
The Lymphatics The lymphatics of the prostate anse in networks 
surrounding the ah eoh and unite to form larger a essels which communi 
cate with a wide meshed network on the surface of the gland There are 
four ly mphatic trunks a superior and a lateral on each side of the pros 
tate These termmate in the iliac and sacral h mph nodes 
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The Nerves The innervation of the prostate is den\ed from the 
hvpogastnc plexus of the sympathetic and from the antenor roots of 
the third and fourth sacral nerves In their branches are to be observed 
ooth medullated and non meduUated fibers and ganglion cells of rela 
ti\ e]> large size The course of the nen es is along the arteries, from the 
levator am muscles to the postcro lateral surface of the gland, whence 
the prostate and seimnal vesicles arc innervated and the plexus is even 
tuallj distributed to the erectile tissue of the penis In the prostate 
the nerves ramify and terminate m muscles and the epithelium of the 
tubules 

Chnicall}, it has long been reoo^ized that pathological conditions 
of the prostate are accompanied by severe nervous disturbances, the 
most common being the referred pains which occur m the small of the 
back, m or about the rectum, and down the legs Timofeew , m his very 
complete study , has desenbed a compheated sy stem of nerv e fibers and 
endings w hich assists greatly m understanding this feature of the anatomy 
of the prostate Von Planer gave an account of numerous nerve endings 
situated in the superfiaal lay er of the mucous membrane of the prostatic 
urethra and Tlmofeew tells of a wide mouthed plexus of medullated 
fiberswithmthedeeperlayersoftbecapsuJe Finenon medullated fibers 
pass through the prostate from the plexus, and, branching freely, end 
between the epithelial cells Other branches form tuft like end bodies 
and still others encapsulated end organs 

Besides the sensory fibers Timofecw mentions the existence of many 
others, which are apparently secretory as they resemble similar fibers 
m other glandular structures He also desenbes both motor and 
sensory end structures on the stnated fibersof Henle s muscle Thev are 
at first medullated, but terminate as non medullated fibers The nerv es 
of the smooth muscle fibers are non meduUated, forming between the 
muscular layer thick plexuses of vancose fibnllae which send out nu 
merous branches 

Contiguous Structures Ejaculatory Ducts and Prostatic Urethra 
The ejaculatory ducts run from above dowmward and forward through 
the substance of the prostate They pierce the posterior wall of the 
prostatic urethra on both sides of the utncle and, with the utncle com 
pose the longitudinal prominence on the postenor wall of the urethra 
known as the verumontanum (p 611) Tlie orifices of the ejaculatory 
ducts he on the right and left borders of the v erumontanum and scrv e 
to divide the prostatic urethra into a proximal and a distal section 
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In the furrows on each side of the verumontanum open the ducts of 
the lateral lobes of the prostate, while the ducts of the middle lobe open 
proTimal to the verumontanum upon the posterior wall of the urethra 
The ducts of the posterior lobe tubules open distal to the ejaculatory-duct 
orifices IVhen ducts from the antenor lobe are present, the) mil be 
found to open upon the ventral, or antenor, wall of the urethra 
As UTlson and McGrath have pointed out, the common custom of 
considenng the subdmsions of the prostate according to its external 
form alone ignores the orgamc divisions, that is, the zones of glandular 
distnbution An exact comprehension of the glandula prostatica could 
only be acquired by freeing the gland, with its lobes and lobules, from the 
surrounding musculature Thus defined, these glandular lobes present 
agglomerations of lobules of each individual group by tlie fact that their 
excretory ducts open m common at a definite place m the urethra, and 
are to be designated prostatic lobes in the strict sense Following this 
pnnaple of classification, the glandula prostatica, more or less mdepend 
ently of its outer form, consists of two symmetncal lateral lobes, an 
mterposed middle lobe, a smalt antenor lobe, and the postenor lobe 
Subsidiary Proslalie Glands There ate two groups of rudimentary 
subsidiary glands which are of considerable clinical importance (1) 
the suhcervtcal group and (2) the stthlngonal group The majontj of 
benign enlargements of the prostate anse m these two groups of tubules 
and m the inner, or penurethral, portion of the prostate gland 

The subcerucal (Albarrafi’s) tubules appear to be of independent ongm 
and to have no functional relation to the prostate They he within the 
vesical sphincter, between the vesical orifice and the upper end of the 
verumontanum There are 30 or more branched tubules, the ducts of 
which open proximal to the verumontanum m the middle of the urethral 
floor Most of the subcemca! tubules he in the mucous membrane m 
side the vesical sphincter, although a few ma) penetrate to the sub 
mucosa These tubules are of less coinphcated structure than those of 
the prostate gland proper, and arc lacking a definite muscular and con 
nective tissue stroma In some specimens the prevailing cell of the 
mucosa of the subcemcal group is cuboidal The subcer\ncal tubules 
begin to develop in the fourth month of fetal life and increase slightly m 
size and number until birth This increase is continued during the 
period of youth and enormously accentuated after puberty 
The subcenneal tubules are of great interest to the urologist, for their 
location subjects them to many influences tending to produce pathologi 
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cal changes A stud} bj Lows!^ of more than oaO prostates coUected 
from routine necropsies showed enlargement of the subcervacal tubules in 
about 25 per cent of the subjects o\eT30>ears of age In practjcall> all 
cases of prostatic hypertrophj there was a considerable degree of accom 
panying enlargement m these subsidiary glands This enlargement is 
apparently stunulated by the same factors which influence prostatic 
hypertrophy mdeed it appears that Albarran s glands respond to this 
stimulation e\ en earlier than does the prostate proper 

The suUrigonal {Homes) tubules are found m the mucosa of the tn 
gonumvesicae usually below the center and occasionally as far anterior 
as the apex of the prostate These reach and at times penetrate the 
submucosa The tubules are generally simple those from younger 
speamens being de%oid of branches while those from middle aged 
subjects ha%e one or two branches Their histological structure is not 
distinctive the lining being of transitional epithelium similar to that of 
the bladder with cells p led up five or six deep in some cases The 
lumina are usually quite small 

The surgical and clinical importance of these tmy structures is two 
fold (1) Their position is such that an\ enlargement mav impede 
evacuation of the bladder (2) enlargement occurs often enough to merit 
consideration of its possibility in the diagnosis of anv pathological condi 
tion involving the vesical neck Cases have been observed in which 
there was enlargement of these tubules and further growth caused them 
to become almost free m the vesical cavitv ronnected with their original 
site by only a small pedicle "WTien unnation was attempted this 
globular mass fell into the vesical onfice blocking it more completely 
than if an enormous adenomatous prostate were present 

C Anomalies or the Prostate Gland 

Malformation of the prostate gland unassociated with other develop- 
mental errors isverv rare 

Defective formation or arrested development of the prostate is usualh 
<eca la sss<}CiatK?a »ith setd deSacine de 

\ elopment of one or both testicles or with exstrophy of the bladder with 
complete epispadias There have been reported several mstances of 
monorchidi'im with non-dev elopment of the prostate and seminal v esicle 
on the side of the missing testide the prostatic lobe and '^ermnal vesicle 
on the opposite side being normal 

Occasionally in endoenne defiaenev there mav be complete absence 
of the orostatc In an extensive studv of endocrine defiaenev in con 
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junctJon wth retarded and imperfect genital de\ elopment, Lisser (1923) 
cites 13 cases where no prostate could be palpated All of these patients 
had other 'genital abnormalities and several were mentally deficient 
as well 


D Physiology or the Prostate Gland 

The earlier conception of the prostate as an essential part of the unnary 
apparatus and onl\ secondanl> concerned in the genital function has 
given way to a recognition of its importance in the male genital complex 
and its non participation m the function of urination The cYndence 
classmg it as a sexual instead of a iinnary organ has been thus summed 
up b\ C W Wallace (1) It is confined to the male sex (2) it enlarges 
rapidly at pubertj along with the other sexual organs, (3) it exhibits 
seasonal activity in animats such as the mole and hedgehog which 
mate only at certain seasons of the >ear (4) it fails to grow m persons 
castrated m >outh (5) it atrophies in men castrated m adult life As 
removal of the prostate gland does not necessanl} render a man m 
capable of reproduction it is evident that it is of only secondary im 
portance 

Secretory Function of the Prostate The only proved function of the 
prostate gland is the production of an external secretion which together 
with the secretions of the seminal vesicles Coivpers glands and the 
mucous glands of the urethra mixes with the testicular secretion at the 
time of ejaculation to form the seminal fluid The relation of these 
various secretions of the accessory sex glands to each other la poorly 
understood but their outpourings are practically simultaneous (Ejacula 
tion, p 527) The prostatic fluid supposedly dilutes the testicular and 
seminal vesicular secretions and separates and actix ates the spermatozoa 
It supposedly also coagulates the secretion of the seminal vesicles 

The formation of an internal secretion by the prostate has not been 
proved 

The prostate does not become an active gland of secretion until pu 
berty, this actiYnty being coincident with the formation of spermatozoa 
m the testicles The sexual activitx of the gland continues to increase 
until after the twenty fifth year but by the thirtieth \ear this power is 
apparently stationary and shortly thereafter begins to decline After 
the fortieth year the fibromuscular stroma thickens which may be 
regarded as the first harbinger of senility 

The prostate is the most important of the accessory sexual glands 
Its intimate relation to the testes is well shown in the marked glandular 
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atrophy following castration, or, if performed before pubertj, in the 
arrested de\ elopment of the prostate The interrelationship between the 
testis, the prostate and other accessory sex glands, and the hypophysis 
IS considered at greater length under Ph>siolog> of the Testicle (p 390) 
and Etiolog> of Prostatic Hj'pertrophj (p 826) 

The Prostatic Secretion Normal prostatic secretion is thin, slightly 
Msad, opalescent, of an alkalme or neutral reaction (ne\er acid in the 
pure state), and gnes off a characteristic odor As it contains but 2 or 
3 per cent of solids, its speafic gravit> is less than that of urme, of which 
the solids make up about 5 per cent 
The chief sohd constituent is sodium chloride (0 5 to I per cent) 
There are traces of potassium and magnesium chlonde and a shghtly 
larger amount of calcium chlonde, together with calcium and magnesium 
sulphate Albumin, in the form of nuclcoproteids fibnnogen, and mua 
noid substances, compose from 0 35 to 0 75 per cent of the solids 
The milk\ appearance of the prostatic fluid is due to the presence of 
minute, translucent, moderatcl) refractile lecithin bodies Theleathm 
globules are usuaU\ embedded in the amjloid constituents of the sccre* 
tion Corpora am} lacea are regular!) found on examination of the fluid 
Their occurrence has been attnbuted to coagulation of the albuminous 
glandular contents together with cellular disintegration More or less 
morgamc matter will be found on careful examination 
The morphological elements are a moderate number of columnar 
epitheba, a few leukoc)*tes, a few cr) throc}'tes, and occasional h>alme 
globules 

An important ingredient of (be prostatic secretion is its epeafic 
enzyme Its exact action is imperfect!) understood, but it supposed!) 
coagulates the secretion of the seminal \esicles and farars retention of 
the seminal fluid mthm the female genital canal, thus promotmg im 
pregnation 
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CHAPTER XX\Tn 

INJURIES AND DISEASES OF THE PROSTATE GL4ND 
A Injuries ot the Prostate Gland 

Efaology Injunes to the prostate gland are of three tj’pes (1) injury 
from an external «ource, (2) internal injurj , incurred dunng instruraenta 
tion, (3) operataeinjurj 

Injurtcs from external sources do not often ailect the prostate in its 
protected situation Such injuries san from contusions to exten'=i%c 
lacerations or complete rupture m conjunction xnth severe injuries to 
neighboring structures Ordmanlj the pubic and ischial ratm and the 
ischial tuberosities protect the prostate from injuries such as befall the 
urethra below and the bladder aboi e as the result of falls or blows E\ en 
in accidents that bnng \ lofent force to bear upon the penneum the pros- 
tate is likelj to escape, because the tissues of the anopenneal region and 
the ischiorectal fossa are elastic that the\ constitute a sort of cushion 
of muscular and cellular structures that takes the brunt of the \oo3ence 
OccasionalU the prostate is in\ohed in gunshot wounds or injured bv 
impalement on sharp objects or tom off from the prostatic urethra 
In se\ere fractures of the pehis there is sometimes extensi\ e traumatiza 
tion of the prostate generallj in assoaation mth se\ere injuiy to the 
surrounding structures Eiceplionalh , ho%\e%er the gland ma^ be 
pierced b> a fractured peKic bone when the adjacent tissues are not 
great!} damaged 

Internal traumatization due to improper instrumentation is more 
common If the mstrument used is small and sharpl} pointed even a 
normal prostate ma\ suffer mjurv , for the urethra makes a sharp curve 
m the region of the tnangular ligament, and a catheter maj be impeded 
in the bulb, when the external sphmeter is spasmodicallj dosed “o that 
instead of traversing the route intended the instrument mav pierce the 
urethral wall, pass through the perrurethml tissues and penetrate one 
of the prostatic lobes It is bv no means uncommon to a fal-m pas 
sage cour«ing through the prostate which has its commencement m the 
prostatic urethra or somewhere m the urethral wall anterior to the apex 
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of the gland The cause of these false passages is usuallj enlargement 
of one or more of the prostatic lobes or a urethral stricture, nhich ren 
dera the shape of the urethra so irregular and abnormal as to make the 
proper passage of a catheter or other instrument practicallj impossible 
The various problems presented by catheterization ha\ e been discussed 
on page 79, and the possibilitj of prostatic injurj onij emphasizes the 
need of the utmost care and gentleness in everj manipulation of this kind 

Operahve traumatism is also relativelj common In practically all 
penneal procedures and operations at the vesical neck the integrity of 
the prostate is more or less hazarded Increased anatomical Lnon ledge 
and improved technic have served to lessen these dangers, but the like 
hhood of injury must ever be borne in mind and every effort made to 
prevent its occurrence 

Pathology The complications of prostatic injury vary according 
to the extent of the lesion Hemorrhage is especially to be guarded 
against The prostatic area is extremely vascular and rather difficult of 
access for the application of hemostatic measures Hemorrhage may be 
externally, through the urethra, or internally , into the bladder or pelvis 
Blood passing into the bladder may form clots of sufficient size to cause 
obstruction Retention of unne, from congestive or inflammatory 
occlusion of the urethra, or from complete or partial obliteration of the 
canal as a result of the injury , is also common In extensive trauma of 
the prostatic substance w ith rupture of the prostatic urethra, there may 
be extravasation of urine and blood, the direction of the extravasation 
depending upon the location of the injury Septic cellulitis and py ogenic 
infection and abscess possibly followed by urinary fistula are senous 
pathological sequelae of severe injuries of the prostate, especiallv when 
drainage is imperfect The cellulitis may be limited to the anoperineal 
region and the ischiorectal fossa, or it may extend over a large area of the 
subcutaneous and intramuscular planes of cellular tissue If the wound 
extends beyond the bounds of the prostate, septic pelvic cellulitis or 
general peritonitis may develop Incontinence of urme is another com 
mon aftermath of injury of the prostate and vesical sphincters 

Diagnosis The diagnosis of injury to the prostate is sometimes diffi 
cult A historv of instrumentation, followed by a chill, hemorrhage, 
and difficulty of urination is suggestive So, too, is a history of pelvic 
fracture or other external trauma with difficulty in urinating or com 
pletc retention, bleeding, and svmptoms of extravasation The symp 
toms vary greatly, depending on the extent and location of the injurv 
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and the complications If the prostatic urethra has been ruptured, there 
will be bleedmg from the urethra and e3rtra\asaUon of urme, or unnarj 
obstruction and distention of the bladder with unne and blood clots 
Apparently shght mjury due to a false passage ma> lead to extravasation 
and deep-seated infection 

Treatment Treatment is directed to the control of hemorrhage, 
restoration of normal unnatj function, and, if eTtra% asation has oc 
curred, to the complete dramage (both penneal and pre\ esical) of the 
eitravasated areas Smce more important injuries to other structures 
are usually present nhen the mjui^ is from an external source, these 
must first be attended to The treatment of rupture of the urethra is 
discussed on pages 637 and 679 Cases of instrumental injurj, with 
mild sjTnptoms, frequentlj require no treatment other than withdrawal 
of mstrumentation 

Later sequelae, such as stnctures, fistulas, false passages, and mcon 
tinence of unne, must be treated surgical!} as a rule 

B Diseases of the Peostate Gla^d 
ProstaUlts 

Prostatitis is a ver} common direase It ma\ occur as an isolated 
abnormaht) , but rarel} does Postenorurethntis is practicall} alwaj-s 
present and m most cases the seminal \esicles share in the pathological 
process Frequentl} , there is assoaated infection of the % esical neck, 
tngone, and e\en of the epidid>'mes Inflammations of the prostate 
should, therefore, be studied in relation to both the unnarj and the gem 
tal tracts 


ACUTE PEOSTATinS 

Ebology and Bacteriology The most frequent cause of acute prostati 
tis is gonococcal infection Some in\ohement of the prostate will follow 
practical!} e\er) case of postenor urethntis Nonspecific acute in 
fections are also common and ha\ e of late } ears recei\ ed a great deal of 
stud} Careful observations b} numerous wntcrs vho have made 
studies upon prostatitis and prostatovesiculitis show that be«ides the 
gonococcus, the Staphylococcus albus and aureus, Streptococcus pyogenes 
colon bacillus diphtheroid hacDIus and other organisms mav be present 
hlixed infections are frequent The prostate is undoubtedh one portal 
for septicemia, and, when the gonooKxnis is the offending organism it is 
practicaUy alwajs the ongmal focus 
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Contributing causes of acute prostatitis are sexual abuse (masturba- 
tion, coitus interruptus, excessive interrourse, etc.), instrumental or other 
traumatism, or anything that causes prolonged congestion of the prostate. 

Infection may reach the prostate in a number of ways The most 
common is probably by direct extension from the posterior urethra up the 
prostatic ducts. A chronic prostatitis may be exacerbated into an acute 
condition by unwise instrumentation and manipulation in the treatment 
of a chronic posterior urethritis and prostatitis The prostatic in- 
fection may be descending, and secondary to an acute infection of the 




ttc 161 Acute suppurative prostatitis Photomicrograpa Leukocytes are seen lo the 
alveoli and interstitial tissue Many of the glands have broken down 

kidney or bladder, or it may be blood-borne from a primary' focus in the 
sinuses, tonsils, or teeth, or a complication of a systemic infection, such 
as hBuenza 

Pathology. Three types of acute prostatitis arc generally recognized* 

(1) acute catarrhal inflammation, which is always present in acute poste- 
rior urethritis and is usually caused by ^rcct migration of the gonococcus 
or other organism from the posterior urethra up the prostatic tubules, 

(2) follicular prostatitis, which follows the first type and is characterized 
by the formation of multiple small abscesses and distention of the 
prostatic tubules with pus, which is not evacuated because of edematous 
or other obstruction of the ducts; (3) parenchjTnatous prostatitis, an in- 
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tensification of the second stage, the small suppuratue foci becoming 
larger and in\ oh ing a greater extent of the surrounding stroma Sn ell 
mg tenderness, tenseness, and heat are readiJi felt b\ rectum. 

The termmation of acute prostatitis is resolution, or the formation of a 
large prostatic abscess, or chronic prostatitis 

Symptoms The onset of acute prostatitis maj be mild, iMth fen- or 
no symptoms referable to the prostate, urethra, or bladder, or it ma\ be 
so severe as to simulate acute peritonitis The mitial 5\mptoms m 
acute prostatitis of urethral origin, are usuall% disturbances of urmation 
urgency, frequenc} , burning, pain at the beginning, during, and at the 
end of urination, dribbling at the end of micturition The prostate nia\ 



Fic 162 Photomicrograph showtog a small abscess of the prostate consisting oi a 
central necrotic area surrounded by a conoeclise tissue «alL Outside this are seen some 
prostaUc tubules filled rrith exudate 

enlarge to the pomt of causing complete unnar^ retention requiring 
catheterization In acute prostatitis of hematogenous ongm, the 
attack maj be ushered in by a chill or a sudden nse in temperature and 
there ma> or ma) not be unnar^ sj-mptoms Pain maj iar\ from a 
<iense of fulness in the penneum or rectum, to acute pam — m the penneum 
rectum, sacrum loins penis down the thighs or abo% e the pubes There 
will be leukocy tosis 

Diagnosis Afild prostatitis is hLel> to escape obsenation during 
the course of an acute postenor urethntis In seiere cases, rectal palpa 
tion of a symmetncallj enlarged, hot, tender gland is suffiaent, mth the 
symptoms and the findmgs of the two^lass unne test to establish a 
diagnosis 
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Differentiation, clinically, beHeen acute diffuse parenchymatous 
prostatitis, with or without multiple miliary abscesses, and prostatic 
abscess of gonococcal origin is difficult Acute prostatic abscess is an 
mfrequent complication of acute gonorrhea and is less senous than the 
quite common pyogenic abscess the early stage, acute inflammation 
and abscess present the same clmical picture unnary sjTnptoms, leuko 
c^dosis, with rectal pam, swelling tenderness, and beat on palpation 
Each may run afebrile course, but a$ anile cbiUs occur only with abscess 
An acute prostatitis, hoviever, usually improves rapidl>, as is evidenced 
by a decrease in the leukocyte count and m the size and sensitivity of the 
prostate on palpation, v,hereas m abscess, the unnary difhculties, pain, 
and leukocytosis increase, and the prostate becomes larger, more tender, 
and asymmetncal The suppuration may extend into the penprostatic 
tissues m which event the glandular outline will be lost m the edematous 
swelhng Unrecognized or untreated abscesses may progress to spon 
taneous rupture, usually into the urethra but occasionally into the 
bladder or peritoneum (\vith senous results), or they may burrow into the 
rectum or penneum 

Treatment Treatment of acute prostatitis is expectant, and con 
sists m absolute rest in bed for all fcbnle cases and the avoidance of 
physical stram and sexual ezatation in all cases, avoidance of trauma 
to the gland by unwise mstnunentation, the application of heat m the 
form of hot site baths, hot rectal imgations, or diathermy, sedatives and 
belladonna and opium suppositones for pain, alkahmzation of the unne, 
forced fluids if there is no urmary retention, and chemotherapy (see Non 
Operative Treatment of the Prostate, p 935) 

If the patient is having difficult> in voiding, it is important to ascertam 
whether there is residual unne ^Vhlle the catheter is in position, the 
bladder should be imgated with a mild antiseptic solution such as acn 
flavine, 1 8,000, nvanol dextrose, 1 8,000, or potassium permanganate, 

1 10,000 or 1 S,000 

Aside from necessary catheterization, urethral instrumentation, as well 
as massage of the prostate, is contraindicated m the acute stage 

CHRONIC PROSTATITIS 

Chronic inflammation of the prostate is a verj common condition 
in adult males, and is frequcntlj , but by no means always, due to gono 
coccal infection In recent >ears, with the carr>'ing out of more careful 
bacteriological studies manj cases of non specific prostatitis ha\e been 
cound Pyogenic and gonorrheal infections are frequently combmed 



810 


ClINICAI. UROLOGY 


In our senes of 350 postmortem studies, a large number of the specimens 
showed evidence of inflammation of the prostate gland 

The chromcally infected prostate may assume an important role as a 
focus of mfection, and urologists ha\e repeatedlj emphasiaed the im 
portance of examining the prostate and the prostatic secretion when 
searchmg for the source of obscure mfectious conditions We regard the 
prostate as second only to infected tonsils as a cause of arthntis It 
maj also be responsible for endocarditis, neuntis, mtis, and mj-ositis 
In AneiN of the frequencj of chronic prostatic mfections, it is amazing 
how mf requently chrome prostatitis is searched for in the routme exami 
nation of patients, and how often the prostate is overlooLed m the search 
for a focus of infection This ma> be due in part to the fact that chronic 
mfection in the prostate often produces no local sj-roptoms 
Ehology and Bacteriology Chrome prostatitis is most frequentl> the 
sequel to an acute infection, which may be caused by either the gonococ 
cus or other microorganisms Various authors have estimated the fre 
quency of acute prostatitis as a comphcation of gonorrheal urethntis at 
from 50 to 90 per cent, and untreated acute gonorrheal prostatitis, or 
mcompletely treated posterior urethntis, is undoubted!) the most im 
portent factor m the production of chronic prostatitis It is our 
observation that after every case of postenor urethntis the prostate is 
more or less mvohed, this m\olveiDeot being manifested by ^e persist- 
ence m the unne of comma shaped casts of the prostatiCKiuct orifices, 
nodulation and induration of the prostate gland itself, and the appearance 
of more than the usual quantity of pus cells m the prostatic fluid Only 
immediately after the inflamm ation has subsided is the gonococcus to be 
found In a study of 1,000 unselected cases of chrome prostatitis 
Kretschmer (1937) found gonococa m the prostatic stnppmgs of onlj 24 
All cases of chronic prostatitis are not, however, of gonorrheal ongin 
A surprismglj large number of patients with prostatic infections ha\ e 
nei'er had gonorrhea m the recent or remote past, and the common 
newpomt that chronic prostatitis is a venereal disease is an injustice to 
many patients These non ^icafic cases are called chronic pjogemc 
prostatitis Pyogemc mfection of the prostate may be a direct extension 
from the urethra, but frequentlj the source of mfection is hematogenous, 
the foa being located most commonly in the tonsils, teeth, or smuses, or 
It may follow an acute systemic mfection, such as influenza or typhoid 
fever It is important, therefore, that the character of the offending 
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bacteria be demonstrated and the focus of infection determined. Mixed 
infections are common. A non-specific prostatitis is frequently present 
at the time of contraction of a gonorrheal urethritis, and persists after the 
gonococcus has disappeared. 

In nearly all cases of prostatic abscess — whether gonorrheal or non- 
specific — there is an associated prostatitis Surgical drainage or spon- 
taneous rupture of the abscess is usually followed by subsidence of the 


TABLE IV 



HOST piouiKtKi ayicptoii 

OSCAHISU DEHOMSttATEt) 

48 

Pam in back, legs, shoulders 

Slaph^lccpccus atirais 

30 

Pain in chest, marked nervousness 

Slaphyloccccus aureus 

29 

Myositis, poIyarthnUs 

Staph)!(xe>£cus aJbut, 2 diphtheroid 
l>-pes 

30 

Penneal pam 

Stapkyloeoccus albus, Streptococcus 
Wryfani 

35 

Pam in bach, legs, penoeum 

Staphylococcus oJbus, Bacillus pya- 
eyoBeiw, ittcrococcus 

32 

> Pam m knees 

Staphylococcus aureus 

45 

Pam m neck, ngbt shoulder, back 

Staphylococcus aureus, Mscrocoeats le- 
Iraienus 

34 

Severe arthntis of knees 

Slrtpiococcus tifidsni 

35 

Pam in back, legs, joints 

Staphylococcus pyoients hemolyiteus 

38 

Painful exostosis both heeb 

Staphylococcus albus 

28 

Persistent urethral discharge, pain in back 

llicrococcus goRoroccur, Ittcrococcus 
Ictraicnus, Stapkylototatt albus 

50 

Multiple extreme arthritis 

Streptococcus tirtdans, Staphylococcus 
alias. Bacillus prolcus 

53 

Pain in back 

Streptococcus hemolyiteus. Pneumococcus; 
Staphylococcus awcus and albus 

44 

Mj’ositis 

Staphylococcus aureus 

22 

Arthntis of ankles 

Staphylococcus aureus 

34 

Pam in permeum 

Staphylococcus albus, ittcrococcus te~ 
tragenus 

48 

Painful, deformed jomts of hands 

1 Staphylococcus aureus and albus 


symptoms, but careful examination of these patients will re\eal that the 
prostatic fluid still contains pus, and hence there remains a possible 
latent focus of infection which, if n^lectcd, may produce chronic pros- 
tatitis (Kretschmer, et al). 

Other possible etiological factors in the production of chronic inflam- 
mation of the prostate are sexual abuse, instrumental or other trauma- 
tism, prostatic stones, stricture of the urethra, and certain ^dtamin de- 
ficiencies and endocrine dyscraaas Any prolonged congestion of the 
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prostate •nhate\er Jts cause will so lower the resistance of the gland that 
an infection is hkelj to de\ elop 

Authors differ regarding the l\pesof organisms found in the non specific 
forms of chronic prostatitis Kretschmer and his colleagues place the 
colon bacillus at the top of the list Most investigators however— 
among them Gumming and Chittenden and Ritter and Lippow — find 
the staphvlococcus and streptococcus and their subforms in the fore 
ground of demonstrable organisms Table I\ shows the organisms 
identified in a series of 17 cases of chronic prostatitis studied bj us to- 
gether with the most prominent symptom in each case 

Pathology The chronicallj inflamed prostate on rectal palpation 
raa> feel perfectiv normal or mav show marked changes in size and con 
sistencj and be adherent 

Microscopically there are usually to be observ ed regions of inflam 
matory reaction m and about the acmi characterized by an increase of 
the polymorphonuclear cells lymphocytes and plasma cells with marked 
proliferation of connective tissue In other cases the micropathological 
changes consist in circumscnbed areas of round cell or poly morphonuclear 
cell infiltration Minute abscesses are sometimes observed 

In a large percentage of cases of chronic prostatitis c> stoscopic cxami 
nation will show pathological changes around the bladder neck and the 
prostatic urethra particularly the verumontanum Sclerosis of the 
bladder neck which is a secondary change from a long continued pros 
tatitis may be difficult to differentiate from a true fibrosis of the bladder 
neck Tngomtis is frequently present In most instances there is more 
or less involvement of the seminal vesicles which may be soft and 
atrophic or enlarged and indurated Dilatation and atony of the ureter 
particularly the lower portion is a not uncommon complication of 
prostatov esiculitis 

Symptoms The signs and symptoms of chronic prostatitis vary 
greatly Some patients complain only of a urethral dischaige which 
may be profuse or merely the so called morning drop Others have 
urinao svTnptoms frequency burning utgenev difficulty py uria hema 
tuna and dnbbling — symptoms resulting largely from involvement 
of the postenor urethra and bladder neck Still others have prcdomi 
nant sexual sy mptoms loss of libido weak painful or absent erections 
premature painful or bloodv ejaculations frequent nocturnal emiss ons 
sterility, prostatorrhea Frequentlv the predommant symptoms arc 
metastatic with absence of local svmptoms <io that the prostate is not 
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suspected as a •source of infection The most common metastatic lesions 
are arthritis, neuritis, intis, and m\ositts 
The most frequent complaints are of pain, “morning drop,” and some 
disturbance of sexual function, alii\a>s accompanied b} neurasthenia 
Pam may be local or referred Ordmanl> it is located in the penneum, 
and may be descnbed simply as a “heavmess” in the rectum With this 
type there is generally a history of the passage of prostatic fluid on defeca 
tion The pam may be referred down the back or inner sides of the legs, 
or into the groins, penis, or sacrum, or it may simulate that produced by 
renal calculus Frequent and painful unnation, urgency, and difficulty 
are all common complaints Examination of the unne practically aln ay s 
shows shreds, usually comma shaped casts of the prostatic duct orifices 
If abscess occurs in the course of a chronic prostatitis, which is not 
uncommon with pyogenic infections, there is mcreased leukocytosis and 
pain, chills, and a nse m temperature Rectal palpation will re\eal 
enlargement of the gland, greater sensitivity, and differences m con 
sistency 

Diagnosis The history, as we have seen, is frequently negative, and 
the prostate likely to be overlooked 
The diagnosis of chronic prostatitis should be based on (1) rectal pal 
pation, (2) repeated analyses of the voided unne, (3) microscopic ex 
ammation of the prostatic secretion and ejaculate, and (4) urethroscopic 
examination of the postenor urethra and vesical neck It is often wise 
to delay this last procedure until the most distressing symptoms have 
been allayed by treatment Urethroscopy will reveal associated path 
ological changes of the prostatic urethra and v erumontanum, bladder 
neck, and tngone Attention must also be paid to the seminal vesicles, 
which frequently are also mvoKed 

Rectal Palpatton Rectal palpation, though of the greatest impor- 
tance, IS not of Itself sufficient to establish the diagnosis of chronic pros- 
tatitis, since not infrequently palpation of the chronicalh inflamed gland 
mav reveal no gross changes, > et pus cells will be found in the prostatic 
strippings Many a prostate that feels normal functions poorly and 
contains large amounts of pus and debns, and many microorganisms 
In many cases, however, careful rectal examination will reveal pal- 
pable changes in and about the gland It will be hard and nodulated, 
and usually adhesions can be felt extending from the lateral borders of 
the gland to the seminal vesicles and adjacent pelvic tissues Such a 
prostate is ordinarily , but not always, enlarged, and sometimes there are 



814 


CLINICAL UROLOGY 


boggy spots betw een the areas of induration Areas of normal gland are 
usually present, particularij in non specific infections 
Exarmnaiion oj the Unne Examination of the unne practically always 
shows shreds, usually comma-shaped casts of the prostalic-duct orifices 
Examination of the Proslaltc Fluid Microscopic examination of the 
secretions expressed b\ massage of the prostate is the only reliable method 
of demonstratmg the presence of infection in the gland In treatmg a 
case of chronic prostatitis, frequent microscopic examinations of the 
unstained prostatic fluid should be made, as the conditions present in 
the gland can be ascertained in this waj much more accurately than bj 
palpation Often the diagnosis must rest solelv on microscopic e\ndence 
of pus in the expressed secretions Changes in the secretion are much 
more frequent than alterations m the prostate endenced by palpation 
Negative findings on one examination of prostatic secretion are, how 
ever, insufficient proof of the absence of pioslatilis, smee pus in some 
instances does not make its appearance until after the prostate has been 
massaged from two to e times The secretion expressed after the first 
massage ma} bccntirel) from the normal portions of the gland and tno 
or more manipulations may be necessary to open a pathws> into the 
urethra from a closed-off focus of infection We have observed that 
after massage has been carried out over a long penod the induration 
sometimes disappears cntirel) but the prostatic fluid remains loaded with 
pus After persistmg for some tunc, this condition may sudden]> alter, 
the pus disappears from (he fluid, and rapid cure takes place 
Massage for diagnostic purposes must, of course, be earned out firmly 
enough to express the secretions, but ver) gentl> and cauliousl> Epi 
didymitis is a common result of a too vigorous examination 
The prostatic fluid should be stamed at least once, to ascertain the 
presence or absence of bactena, and their nature Bacteria are more 
readilj identified on smear than in culture, but man> of the more chronic 
cases fail to show bactena either on smear or in culture 

Securing the SPEcmEN For securing an uncontammated specimen 
of prostatic^ or postatovesicular, secretion, the following method has 
been found useful The patient having passed his unne, the penis and 
meatus are carefuUj cleansed with green soap and water, and the antenor 
urethra imgated with nvanol dextrose 1 5,000, acnflavine I 5,000, or 
other suitable antiseptic solution The patient then kneels on the operat 
mg table and a small sterile endoscopic tube is inserted to a point bej ond 
the external sphincter into the prostaUc portion of the urethra He then 
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bends over and rests on his hands or elbows The prostate is massaged 
firmly but gently and each veside stopped m turn, and the prostatic 
urethra finally emptied by several vigorous strokes of the operator’s 
fingers down the middle depression of the prostate The uncontammated 
prostatovfesicular fluid is received m a sterile test tube which the assistant 
holds at the end of the endoscope 

This method may also be used for the separate collection of the secre- 
tions from the prostate and each seminal vesicle, care bemg taken, during 
massage of the prostate, to avoid the vesicular areas 

The separate secretions from the prostate and each seminal vesicle 
may also be recovered from the bladder contents, voided immediately 
after massage and stnppmg The patient having voided his urine, the 
bladder and urethra are irrigated with nvanol dextrose or acnfiavnne, 
1 5,000 and the bladder refilled with the solution The prostate is mas 
saged thoroughly, care bemg taken to avoid the vesicular areas The 
patient immediately voids, the voided fluid contaimng the prostatic 
secretion The bladder and urethra are agam imgated, the bladder is 
refilled with the antiseptic solution, and the right vesicle is stripped 
The patient again voids, the voided fluid m the second vessel containing 
the secretion from the right veside The process is repeated for the left 
veside 

EsTiiiATiNG Results The normal prostatic fluid is opalescent and 
slightly viscid, and microscopically is seen to consist of corpora amylacea, 
lecithm globules, columnar epithelia, and occasional hyaline globules 
(Physiology of the Prostate Gland, p 802) 

In chronic prostatitis, the prostatic secretion is less opalescent than 
the normal fluid, and the normal elements are replaced by pus cells and 
degenerated epithelial cells The degree of infection is measured by 
the amount of pus m relation to the Iccithm In a well developed chronic 
prostatitis much of the leathin content of the prostatic fluid vill be 
replaced by pus cells, often in dumps As the condition impro\ es, the 
pus cells gradually dimmish and the normal elements reappear Bac 
tena may be present in great numbers The bacteria are usually 
staph} lococa, streptococci, gonococa, bacilli of the colon group, B 
diplUheriae, and B proleus 

Urelhroscoptc Inspection Urethroscopic examination of the prostatic 
urethra and bladder neck should be done m every case of chronic prostati- 
tis, although It IS advisable to postpone this procedure until the most 
distressing symptoms have been alleviated by treatment Verumon- 
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tanitis, resulting in sexual disturbances, is a common accompamment of 
both acute and chronic prostatitis, and the marked chronic inflammatory 
changes not infrequently re\ealed bj urethroscopj may provide the only 
clue to a Ion grade prostatitis and seminal \ esiculitis 
Prognosis The patient suffering from long standing prostatitis is 
not easiU cured and it is ad\i^ble to <o inform him at the outset of 
treatment The symptoms, parlicularlj the neurasthenia accompanMng 
this condition are frequentlj out of aft proportion to the gravitj of the 
lesion and respond slowlv to an> method of treatment Relief of sjTnp 
toms h3 come form of therapj, especialh urethral dilatation, massage 
chemotherapy, and rectal beat, is possible in most cases but reversion to a 
normal prostatic fluid is more difficult to obtain and requires complete 
removal of infectious foa and restitution of drainage 
Treatment In general, treatment consists of dilatation of the pro 
static urethra, prostatic massage, urethrovecical irngations and mstilla 
tions, heat applied m the form of hot rectal irrigations or hot sitz baths, 
diathermv, chemotherap), and \accine therap\ and bactenophage in 
selected cases These are described under Non Operative Treatment 
of the Prostate Gland (p 935) 

General measures include the restriction of ph> steal and sexual acti\*ity 
and the a\oidance of constipation When there is marked bladder im 
tation, the patient should be put onadiet which limits tea and coffee and 
eliminates alcohol, spices and foods that are imtatmg to the bladder 
(tomatoes, asparagus, berries, carrots, etc) Adequate vitamin intake 
is important 

The elimination of distant foa of infection, in the tonsils teeth sinuses, 
or colon, is of the greatest importance In these cases, local measures 
are useful in the relieving of sj-mptoms, but are of relatively little value 
in cure of the prostatitis which frequentiv cannot be cleared up without 
remov al of the pnmarv focus 

The mam problem in the treatment of chronic prostatitis is the re'ti 
tution of free drainage, since retention favors infection The simple'll 
a.Ttd mS’St resi&jysg the oS rtrcJuded or ob- 

structed prostatic and ejaculatorv ducts is bj a gradual gentle but 
thorough dilatation of the posterior urethra to its maximal capacitv 
Urethral dilatation should therefore, precede massage of the partiall> 
or totallv retentiv e gland Alassage of the infected prostate is of benefit 
onlj when dramage can take place through patent ducts 
Dilatation is best earned out bv means of c^unds (passed upon a blad 
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der partly filled with a mild antiseptic solution) The sounds are in 
creased number by number, proceeding slowly and with as little trauma 
as possible until the caliber of the urethra is approached No more than 
three sizes of sounds should be pass^ m anj one session, and the pre 
viously passed largest size should be repeated on each occasion Dilata 
tion IS earned on in this manner two or three times a week, until the 
largest possible sound has been passed on at least three occasions and 
has remained tight, indicating that the maximal capaciU of the urethra 
has been reached 

Active instrumentation is permissible in most cases at the time of the 
first consultation, the onlj clinical requirement being a clear first glass 
of unne The voided urine should be examined before each instrumenta 
tion m order that treatment ma> be discontinued whenever the urine be 
comes cloud} Dunng dilatation a mild urethritis mav develop when 
the occluded ducts resume drainage and emptj their infectious contents 
into the urethra It maj then be necessarj to emplo\ urmar> antisep 
tics, the choice of an antiseptic dependmg upon the nature of the infecting 
organism Clmical proof of improved drainage can be obtained by a 
comparison of the amount and composition of the secretion before and 
after dilatation 

^Vhen satisfactory drainage of the diseased prostate has been restored, 
digital massage ma> be given once or twice a week upon a bladder par 
tially filled with antiseptic solution The aims of prostatic massage are 
(1) the gentle expression of the accumulated secretion (2) a stimulation 
of the contraction of smooth muscle fibers and (3) the stretching and final 
removal of margmal adhesions A moderatel} forceful massage of the 
satisfactorily draining prostate may be continued indefinitely without 
ill effects 

Repeated microscopic examinations of the prostatic secretion should 
be made in every case during the course of treatment 

Jljperpyrexia and xacemes, serums, and injections of foreign pro 
terns have a limited usefulness Hyperpj rexia has been found high!) 
beneficial in certain severe cases of prostatitis complicating gonococcal 
posterior urethntis, but it is expensive, very uncomfortable, and attended 
with considerable risk It should be given only in a hospital, under 
expert supervision Intraprostatic injections of antiseptic solutions 
have been recommended for recalatrant pyogenic prostatitis Our ex- 
perience has been that the benefits are not sufficient to offset the hazards 
of this method, which have been clearly shown bj the experimental 
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studies of 0 Conor and Ladd Intraprostatic injections, we belie\e, 
should be used \ er> cautiousl> and only in carefully selected cases Since 
sulfamlamide, orally administered, has been definitel) recovered in the 
prostatic secretion, we feel that the oral method is more effiaent and less 
dangerous The efBcacy of the sulfonamide drugs in both gonococcal and 
non specific prostatic infections has gi\ en a nen hope in the field of chemo 
therapy 

Occasionaii> a prostate becomes so infected that no amount of treat 
ment by the abo\e methods will effect a cure In such cases, total pros- 
tatectomy IS indicated If a prostatic abscMS forms, penneal exposure 
and surgical drainage is usually to be preferred to w aitmg for spontaneous 
rupture to occur 

Prostaltc Abscess 

Etiology Abscess of the prostate gland raaj folloa failure of an acute 
difiusc parench>Tnatous prostatitis to subside or to become chronic 
Multiple small abscesses m the prostatic stroma coalesce to form one large 
abscess 

Gonococcal prostatic abscess, formerly a common comphcation of 
specific posterior urethritis and acute prostatitis, is non infrequently 
encountered due to the widespread use of sulfonamide therapy in gonor 
rhea Our own studies ha\e shown that many other organisms may be 
present m abscess cavities in the prostate Of 59 cases of prostatic 
abscess occurrmg on our ser\ice, 20 patients denied ever having had 
gonorrhea and 10 had had the disease many y ears previous to the dev elop- 
ment of the abscess Prostatic abscesses may result from too strenuous 
urethral instrumentation, or be assoaated with urethral stneture In 
these cases there is usually an underlying prostatitis They are often 
metastatic and occur as a comphcation of influenza, typhoid fever, septi 
pyemia, or diabetes melhtus, or they may be secondary to super 
fiaal pyogenic infections such as carbuncles, boib and felons In the 
latter event, the causative organism is the ^/a^Aj/ecocciiycwrcHi These 
qjnte common pjogemc abscesses are usually more senous than gonococ 
cal prostatic abscesses 

Symptoms The symptoms of prostatic abscess are pam m the 
perineum, chills, rise in temperature, and frequent and painful urination 
vshich may progress rapidh to complete retention Leukocytosis is 
present 

There are occasional cases of huge prostatic abscesses in u hich the only 
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symptom is difficultj of unnation 'ITiere maj be neither pain, fever, 
nor a high leukoc) te count This is due to the tj’pe and lack of toncity 
of the infecting organism 

Chronic abscess of the prostate ma) develop insidiouslj and persist 
for V. eeks without producing local s> mptoms 
With deep seated “dosed ' abscesses — namel> , abscesses which do not 
drain into the urethra — there ma> be little or no pus in the unne 
Diagnosis Unnary difficulty andretentioninapatientwithahistory 
of recent pjogemc infection is suggestive of metastatic abscess of the 
prostate 

The diagnosis is often made without difficulty, upon the history and the 
rectal palpation of an enlarged, asyonmetncal, tender gland The pres 
ence of fluctuation leaves no doubt as to the diagnosis If no fluctuation 
IS detected, a needle may be inserted into the suspected portion of the 
gland and pus withdraw. n, if present 
If neither fluctuation nor pus is noted, a cysto-urethrogram may be 
helpful in amvmg at a correct diagnosis In “open ' abscess — namely , 
an abscess which communicates nith the urethra — the cavity will be 
outlined by the contrast solution, making diagnosis easy In “closed” 
abscess, the posterior urethra is usually elongated and narrovsed, and 
pressure of the abscess causes a more or less S shaped deformity of this 
portion of the urethra Commonly there is intravesical deflection of the 
contrast medium, wth poor or no visualization of a soft tissue shadon at 
the vesical orifice 

Prognosis The prognosis is poor if the abscess is untreated The 
abscess may then rupture into the urethra or rectum, or it may burrow 
into the perineum, bladder, or even into the peritoneum In such cases, 
the mortality is high, and, if death docs not ensue, the convalescence is 
prolonged and' complications serious Abscesses which empty their 
entire contents into the urethra are likely to be of the follicular type, or 
at least not deeply seated m the parenchynna Spontaneous evacuation 
through the rectal wall can only be regarded as a surgical calamity The 
estabhshment of a recto urethral fistula is almost certain to follou, and 
this may prov c highly intractable to treatment, if, indeed, it is not found 
altogether impossible to make it close 

If proper drainage is instituted, convalescence is usually satisfactory, 
although every case of prostatic abscess must be followed bv a long 
course of treatment to insure a normal gland 

Treatment The treatment of prostatic abscess is by incision and 
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drainage, preferabK through the perineum (OperaUve Treatment of 
Prostatic Abscess, p 929) 

Syphths of Ihe Proslate 

Incidence S3phihs of the prostate appears to be exceedinglj rare 
\'er> fe^ ca'es are to be found in the literature and text books bareh 
mention the subject ^^e ha\e personalK never encountered a case of 
prostatic s>philis Just wh\ the prostate, which seems peculiar!) liable 
to harbor practical!) e\er\ other t)!^ of infection should be immune to 
such an ubiquitous disease, is a question not without interest 
The literature upon the subject was reviewed in 1920 bv Thompson 
who found 24 recorded ca«es 12 of which he considered doubtful Since 
then, Warthin (1918), AIcDonagh (1922), Slarrj (1924) Salleras (1925) 
H Hames (1926), Riba (1928 1929) and several others have pub- 
lished communications concerning s>philis of the prostate, but it still 
remams one of the most mfrequentl) encountered infections of this gland. 

Pathology In all the reported cases of prostatic svphilis irregular 
enlargement of the gland was the chief feature of the gross pathologv 
Nodulation al«o was frcquentl) mentiored 
The prostate ma> show all stages of sjpbibs in v ar> mg degrees, from 
the earl) miliar) gumma to the old, healed, scarred le«ion 
W arthm and Starrv hav e each published a good microscopic de«cnp 
tion of a sv'phihtic prostate, their findings being essential!) similar Dif 
fuse plasma cell infiltrations were present throughout the prostatic 
stroma, the infiltration bemg penvascular and interstitial, and not pen 
glandular or subepitfaelial, as is often seen in gonococcal prostatitis 
Fibroblastic and angioblastic proliferations were prominent, and numer 
ous giant cells occurred m the larger infiltrations, givong them the char 
acter of miliar) gummas without caseation Groups of spirochetes were 
found m these on staining 

Symptoms Signs* Diagnosis Pam in the penneum, sometimes 
independent of, but in most cases aggravated b\ unnation is the most 
common manifestation More occasional sv mptoms are hematuria, pain 
on defecation or coitus, unnarv frequenev and difficultv and retention 
Prostatic massage usuallv produces an exudate that is more or less 
characteristic The urine is cloudv as a rule and on microscopic exami 
nation, shows pus, epithelial cells, and some blood corpuscles On rectal 
palpation the prostate will lie found markedlv irregular enlarged and 
sometimes nodular The most common cjstoscopic findings are lateral 
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lobe enlargement and irregulanty, Tvith edema and sometimes thickening 
of the bladder neck and tngone The Wassermann test is usually 
positive 

Prostatic s>philis is a late manifestation of lues and occurs as a rule 
between the ages of *10 and 65 ^ ears It maj be ver> difficult to differen 
tiate between sj'phihs and hjpertrophy of the prostate, which is com 
mon m this period of life and is attended bysimilarsymptoms Dif 
ferentiation between sjphihs and carcinoma ma> also be difficult, and 
in many of the reported cases the condition was first diagnosed as malig 
nancy 

Prognosis If the diagnosis is made early , the disease responds readil> 
to the ordmarj antiluetic treatment If unrecognized, the prostate 
may be destroyed bj gummas 

Treatment Treatment consists of the usual antileutic measures, 
reinforced b> surgical drainage of necrotic gummas 

Tubercttlosts of the Prostate Gland 

Etiology and Incidence Tuberculosis of the prostate gland is a dis 
ease of the young adult, and as a rule, is observed m those in the third 
and fourth decades of life It is usually part of a progressive infection 
that 15 extending throughout the genital or urogenital system ^lost 
commonly it is found in association with tuberculous infections of the 
epididymes, vasa deferentia and seminal vesicles, less often as an accom- 
pamment of unnaiy tuberculosis 

Primary prostatic tuberculosis appears to be extremely rare It is 
probable that even today the possibility of tuberculous invasion of the 
prostate is commonlv overlooked in patients who are beyond the age 
usually associated with liability to urogenital tuberculosis, and w ho are 
passing through the period when both benign and malignant hypertrophy 
are common 

A review of the literature by Lowsley and Duff, in 1930 showed that 
tuberculosis of the prostate is present in about 70 per cent of cases of 
urogenital tuberculosis TTiis figure corresponds fairly well with our 
personal observations In our senes, numbering well over 1 000 ca®es 
of urogenital tuberculosis, between 50 and 70 per cent showed involve 
ment of the prostate In the great majonty of cases the prostate was 
secondanly involved in a progressive tuberculosis which was extending 
throughout the urogenital system The relative frequenev of such 
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secondary in\olvement is readily understood when one considers the 
prominent position of the prostate at the junction of the urinary and 
genital tracts It is obvious, therefore, that ^hen tuberculosis of the 
urogenital tract is discovered, a careful examination of the prostate should 
alwaj s be made, even though there mav be no sj’mptoms pointing to 
the gland 



Fig 163 Tuberculosis of tlie prosUtegUnd and srmuul vesicles 
nith caseatwn (Cbrntelln' ) 


In most instances tuberculous of the prostate is probablj an extension 
from the seminal vesicles The pnmary focus of urogenital tuberculosis 
is believed to be most often m the lungs, less frequently in the bones, 
larj^N, glands or alimentary canal, whence it spreads through the 
Ij-mphatics, finally invading the bloodstream The lungs should alwaj-s 
be most carefully examined m all cases where tuberculosb is apparently 
confined to the urogenital tract 

\\Tiether urogenital tuberculosb starts in the kidne>'S, m the epicfid- 
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ymes, or m the seminal \ esicles and prostate, it tends to spread from one 
portion of the tract to another, either b> direct extension, or by the 
lymphatics, or through the urinary or seminal channels Consideration 
of the entire tract is therefore important 

Pathology In most cases of prostatic tuberculosis there is involve 
ment of one or both seminal vesicles and at first the prostatic lesion may 
be confined to the region about the ejaculatory duct on the side cor 
responding to the infected \ eside, -whence it spreads by way of the aani 
or by the lymphatics to other portions of the gland Occasionally the 
epididymis vas deferens, seminal veside, and kidney on one side mil be 
diseased and the other side entirelj free One may then find tuber 
culous nodules and even abscess formation on the corresponding side 
of the prostate gland, and the other side comparativelj or entirely free of 
disease In the rare cases in which the prostate is infected by tuberde 
bacilli conveved in the unne, the initial lesion is periurethral This 
immunity of the prostate to infection m man> cases of renal tuberculosis 
IS indeed surpnsmg inasmuch as the posterior urethra and prostatic duct 
orifices are almost constantly bathed in infected urme, sometimes for 
many years 

As with tuberculosis elsewhere, the first pathological change is the 
formation of tubercles The tuberde bacilli are apparently first depos 
ited in the walls of the small capillaries Other tubercles develop from 
these ongmal foci and extend in the usual manner, the bacilli bemg ob 
served as a rule at the borders of the tuberdes Later stages are fibrosis, 
caseation, and suppuration Suppuration may result in rupture of an 
abscess through the prostatic capsule, with the formation of a very in 
tractable penneal fistula, or there may be rupture into the urethra 
Spontaneous healing is rare Small caseous areas may become encap- 
sulated and latent, or they maj undergo calcification and encapsulation 

Thomas N Hepburn (1936) reported a \'ery interesting case of ‘ auto- 
prostatectom> due to tuberculosis, which he belie\ed to be unique 
In this case infection was earned by the unne from an infected kidney 
through the prostatic ducts into the prostate, with no apparent evidence 
of in\oI\ement of the seminal vesides and epididjTnes There was 
complete destruction of the prostate by the tuberculous process the 
prostatic tissue having been entirely extruded through numerous dilated 
ducts in the urethral floor, and its place taken by a diverticulum bounded 
by the prostatic capsule and openmg into the prostatic urethra 

Symptoms Signs Diagnosis The symptoms varj with the tNqie of 
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lesion pre«ent In the presence of well walled off tubercles, there ma> be 
no untoward SMnptoms what5oe\er If, on the other hand, the tubercles 
haNe coalesced and finallj ruptured into the urethra, there will be fre 
quenc% of urination, djsuna, hematuria and p\'una 
Rectal e\anunation reicak a nodular, elastic gland, usualli affected 
on but one side, and differing from a caranomatous condition m that 
it lacks the board like consistent almost alna\s associated with mahg 
nanc\ of the prostate The secretion ma\ show tubercle bacilli Dif 
ferential diagnosis is made mainh bv means of microscopic stud% of a 
specimen of diseased tissue 

Treatment The h\gienic, dietar\, and therapeutic measures ad\o 
caied for postoperatn c and inoperable tuberculosis of the urogenital tract 
(p 1196) are usuall} prescribed, and good results have been obtained 
therefrom m some cases 

Chronic tuberculosis of the prostate gland, like that of other organs, is 
sometimes accompanied b> calcium deposits WTicn such a lesion is 
present, total prostatcctomi is indicated On the other hand, m acute 
and subacute tuberculosis of the prostate operation is distinctl> con 
traindicated E\en in the presence of absce«s, it is preferable to allow 
It to absorb or rupture into the urethra rather than to e\ acuate it through 
the perineum, as this is likeh to result in a persistent fstula Radical 
removal of the genital tract is inadvisable m patients with extensive 
mv olv ement of the prostate gland 

TrtchomotKis Vagtnahs Injcstahon of the Proslale Clafid 
The reported cases of Tnehomoms xagmaUs infestation of the prostate 
gland are exceedinglv few Stuhlcr, of the Maj o Clinic reported that 
in 32 000 examinations of prostatic secretion the presence of the Trt 
cJwvwnas Tugmaits was revealed in onlv 16 cases — in marked contrast 
to its estimated occurrence in from 40 to 75 per cent of females It ap 
pears probable however that the male harbors the organism in his 
prostate m a higher percentage of cases than hitherto suspected and 
that the infection has been confused with other non specific infections 
ci the prestste iTi-rd msh areihrs 
The organism probablj gains entrance at the time of coitus 
The diagnosis and treatment have been considered under Tncho 
monas Vaginalis Infestation of the Male Urethra fp 641) 

C\sts cf the Proslale Gland 

iBcidence Cv^ts of the prostate gland are of decided rant) (54 
cases up to 1936, Emmett and Braasch) 
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Etiology and Pathology C\sts of the prostate gland ma> be either 
congenital or acquired 

Congenital cysts are ver\ rare, and are usualh of the retention tj-pe 
and unilocular Although often grouped wnth prostatic cysts, they are 
actually cysts of the prostatic utnde or of the connective tissue situated 
between the prostate and the anterior wall of the rectum They are the 
result of anomahes such as failure of the mhllenan ducts and ^volffian 
bodies to undergo atrophy 

Acquired cysts are of several (1) retention cysts, which arise 

from occlusion of the prostatic ducts, (2) cystic adenomas, arising from 
mucous glands, (3) cysts which occur in connection with carcinoma of 
the prostate, (4) echinococcal cvsts, (5) bilbarzial cysts Echinococcal 
and bilharzial cysts are extremely rare 

Cysts associated with prostatic carcinoma mas be (1) secondary to 
carcinoma of the prostate, or, rarely , (2) primary , but ha\ ing undergone 
malignant degeneration after formation (Blanc) Such cvsts seldom 
reach a size permitting clinical recognition 

By far the most common prostatic cyst is the simple retention cvst 
This may arise m anv portion of the prostate gland, and is merely a 
normal acinus the duct of which has become occluded, ctfusing expansion 
of the acinus with thinning out of Us simple columnar epithelium If 
the cyst is so situated as to project into the urethral lumen or into the 
bladder, Us external surface will be covered with mucous membrane 
similar to that of the urethra or bladder A large cy st may be formed by 
coalescence of sev eral adjdcent acini or the fusion of sev eral smaller cy sts 

Symptoms and Diagnosis \ cyst of the prostate, unless U is so situ 
ated as to cause obstruction or pressure, may remain undiscovered 
throughout life It is probable, therefore, that the small number of the 
reported cases is no accurate estimate of their actual frequency Large 
cysts situated deep in the prostate or near Us posterior surface may inter- 
fere with defecation Such lysts must be diagnosed by rectal examma 
tion If the cyst is so located as to obstruct the v esical outlet, frequency , 
urgency , and other symptoms characteristic of prostatic obstruction may 
be m evidence Hematuna is occasionally seen If much pressure is 
exerted on the prostatic capsule, there will be penneal or urethral pain 
Cy sts vary' in size from that of a pea to that of an orange Of the 32 
cases collected by Wesson, 12 were “as la^e as cherries ” The amount 
of residual urme in the bladder will serve to indicate the extent of the 
obstruction caused by the cyst 

Thick walled cysts mav be mistaken for prostatic tumors, and occa 
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pituitary gland can stimulate the testes to the production of enough 
androtm to cause h\'pertroph\ of the prostate Inhtbin (contniifi) the 
second hormone has not \et been isolated but is postulated on experi 
mental grounds to be a ^^ater soluble substance formed b\ the germmal 
cells and acting as a control to the pituitarj gland Normalh the 
germmal cells are supposed to secrete enough mhibm to pre\ ent excessi\ e 
secretion of the pituitarj hormone but with degeneratixe changes or 



Fic 164 Cross sect on of pro&UI« of man 2>carsol(3 shonnn,, muscular vail of £oor 
of u etbra w th se era! I gbt area b ch cp csent ea 1> HbromuscuUr codulcs C 
uretira ^utopsj pcc men Pbo om ciog aph X12o (Dctnng) 


decreased function of the germinal cells as in old age the amount of 
inhib n would supposedlt be reduced to such an extent that the func 
tional abihtj of the pitmtan gland would be unrestricted The theort 
of the Cle\ eland Clinic workers is that abscnccof inhib n leads to pitmtarv 
hjperactmU which stimulates the production of androtm and produces 
prostat c hxpertroph) 

Laqueur of Amsterdam and h s oiworLers believe that in prostat c 
fajpertroph) there is an improper balance between the male and the 
estrogenic hormones In a normal male under the prostatic age the two 
sex hormones are supposedly in balance w^th each other and mth the 
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hormones of the pituitarj' and adrenals. Benign hj-pertrophy, these 
investigators believe, is due to a deficiency of the male hormone, so that 
the hyperplastic action of the estrogenic and other gonadotropic sub- 
stances js not properly inhibited Hence, administration of male hor- 
mone should restore the hormone balance. 

Contrary to the above wen', Wugmeister (1937) expressed the opinion 
that benign hyperplasia of the prostate is due to a deficiency of the estrone 
normally present m males Treatment of 23 patients n-ith large doses 
of estrone resulted in marked functional improvement and a decrease m 



Pig 16i Cross section of prostate of a man 6$ >ears of age, showing fibromuscular 
nodule in the muscle nail of the urethra, and, m the opposite muscular wall, a large asvm 
metrical glandular mass Autop5> specimen Photomicrograph Xli (Deraing) 

the size of the prostate Others have also reported good results from the 
use of estrogenic substances 

Clyde L Deming points out that so called adenoma of the prostate is, 
in reality, a hyperplasia of the prostatic ducts stimulated by solid fibro- 
muscular masses in the muscular wall of the prostatic urethra These 
develop centrally beneath the mucous membrane of the posterior ure- 
thra We quote from a personal communication * 

Clinicjans haie long designated the benign enlargement of the prostate as “hy- 
pertrophy of the prostate ” Pathologists, since the beginning of the twentieth 
century, have been reluctant to «n the lesion an h%pertroph> and have termed it 
instead an “overgrowth” of the prostate gland ilicroscopic sections of surgical 
specimens have shown a preponderance of glandular tissue, some mu»cular tissue, 
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and, in a few instances, fibrous tissue It was natural, therefore, to assume that the 
enlargement is an overgrowth of glandular tissue which closely resembles the glandu 
br ti-isue of the normal prostatic gland Albarran proposed that these gbndubr 
tumors are derived from the suburethral gbnds of the posterior urethra while 
Marion and Zuckerkandl boliev ed that they originate from gbnds in an> part of the 
prostate 

For nearl) 100 jears the coexistence of solid fibromuscubr masses and gbndubr 
masses has been observed m specimens of so-called prostatic hypertropbj Vel 
peau, in 1841, recognized fibromuscubr masses Thompson, in 1873, also found 
them, and thought that, microscopically , they resembled the m> omas of the uterus 
From time to time, leiomyomas of the prostate have been desenbed, a few of them 
large enough to cause obstruction to unnation Patch and Rhea found leiomyoma 
tous nodules m 23 4 pet cent of 181 consecutive surgical specimens 

Recognition of the significance of the presence of fibromuscubr nodules has been 
retarded for several reasons first, the preponderance of gbndubr tissue in the surgi 
cal specimens, second the gbndubr nodules occupy positions corresponding to 
the anatomical positions of the normal lobes of the prostate gbnd, third, the numer 
ous conllictmg theories for the development of “prostatic hypertrophy ' Failure 
to distinguish between hypertrophy and hyperplasia of the tissues of the prostate has 
resulted m misduected research The results of attempts to produce the lesion 
experimentally , without exact knowledge of its origin or manner of development, 
cannot solve the problem “optra nequtdquam pent ” 

The early phases of the development of benign overgrowth of the prostate have 
been studied by the examination of serial sections of prostatic gbnds removed at 
autopsy from subjects 45 years of age and upward Only minute masses or micro* 
seopic nodules have been utilized. Fibromuscubr mass» have been found to con 
stitute the primary lesion They have been observed m the museubr wall of the 
postenot urethra, anywhere between the vervimontanum and the internal vesical 
sphmeter From 1 to 16 of these masses have been seen m a single prostatic spcci 
men They arc most frequently found near the verumontanum The fibromuscu 
br hyperpbs*^ begins around a blood vessel As the nodules cnbrge, they are en 
nched and nounshed with newly formed vessels As they increase m size they 
become encapsubted M'hen stained with hematoxylin and eosm and Masson 
stams, they show the same muscle arrangeoient and color as the myomas of the 
uterus, and are devoid of gbnds 

The secondary phase in the dcvciopmeot of the benign overgrowth is the invasion 
of the sohd fibromu«cubr mass by the epithcfium of a duct or gbnd vi hich lies adja 
cent to the nodule It would seem that some inherent quality of the nodule stimu 
btes buds of epithelium in the duct to mvadc the nodule The gbndubr tissue 
js formed from these bud* Since the gbndubr tissue grows much more rapidly 
than the primary fibromuscubr tissue, the fully developed «urgical speamcn may 
appear wholly gbndubr llTicn the pnmary nodule lies at too great a distance 
from a duct or gland to influence epithelial proliferation it may dev elop into a brge 
leiomyomatous mass sufficient in size to cause obstruction to the bladder 

The hypothetical explanation of the fact that the pnmarv fibromuscubr nodule of 
the prostatic overgrowth siraubtes the utenne myoma is based on the assumption 
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that the 2 groviths have the same embiyological aulage a muscle cell of the lower 
muUenan duct s>stem The observations of Lotirsley and Walter on the embryo- 
lo^cal development of the prostate gland support this hypothesis 

The cause for the development of so-called prostatic hypertrophy m man wiU 
probably be discovered m an unbalance of male and female hormones 

Pathology Benign hypertrophy of the prostate most frequently 
occurs in the middle and lateral lobes, the antenor lobe being affected 
rarely, and the posterior lobe practically never Carcinoma, on the 
other band, begins m the poslenor lobe m most cases 
Tandler and Zuckerkandl, in 1912, thoroughly studied the entire 
subject of prostatic hypertrophy Dissections of 42 postmortem and 
operative specimens formed the basis of their report According to their 
observations, hypertrophy of the entire gland never takes place The 
hj^iertrophic process, they contended, always begins m the middle lobe, 
this, as It enlarges, encroaches upon and compresses the other portions 
of the gland 

Siraond’s theory is that the submucous glands are the structures which 
actually undergo hypertrophy, and that the prostate proper — m contra 
distinction to the submucous glands— undergoes presemie atropluc 
changes similar in character to those observed m other organs with the 
advance of age 

Lowsley’s studies show that the portion of the gland which enlarges 
most frequently is really a contiguous structure — the subcen^ical (AJ* 
barran's) group of tubules These were found to be enlarged in about 
25 per cent of men over 30 years of age This enlargement may occur 
without hypertrophy of the prostate, but when the prostate proper is 
enlarged, the subcervical group will also show hy^iertrophy 
If a portion of the gland protrudes into the bladder, it will usually be 
found to be the subcervical group of tubules These can be identified 
microscopically by the slight tendency of the mucosa to become heaped 
up and to project into the lumma of the tubules, which are lined with 
many lay ers of cuboidal epithelium instead of a single layer of columnar 
epithelium such as forms, the lining of the prostatic tubules A further 
point of identification is the absence of the muscular envelop found in 
the prostate proper Rarely, there wiU be an intrusion of the middle 
lobe, and, when this is the case, the tngonum vesicae will be thinned out 
and the \ esical sphincter so elevated and attenuated as to be practically 
obliterated Frequently the subcervical group will be found embedded 
ID the middle lobe The lateral lobes may intrude in a similar manner 
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ZlicroscopicaUy four t^pes of benign ealargement mz\ be distin- 
guished (1) glandular (2) o'stic (3) fibroglandular, (4) fibrous 



fFic 106 PhotOBUCfoiTaph sbon-u; the cj-sl c t>‘pe of prottaUc bj-pert opbj « tb the 
so<ahe^ bndzios of tissue This bndjins ^ ^ dilatst on os the tubules stitb 

thinning out «l the intertubular ti ue rather thin to sa outgrowth of the aueosa lAd 
aetuU }oming tnth tissues of the oppos te tide at wat former!) bebe ed These tiibu^ei 
are I nra sntb a t ogle U) er of columnar ep tbelial cells with the nuclei near the bates 



FiC 10 Photomicrograpb shovios the fibrous t -pe of prostatic hypertjopbj- 
The tubules are compresed and incoa.picuous 

The most common t%'pe is the glandilar tthich is characterized bi a 
dilatation of the tubules the lumma of which usuallt show a papillan 
liLe intrusion of the mucous membrane due toproliferationof the mucosa 
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Frequently the tubules ha\e been so distended with fluid that the inter 
stitial tissue between them is reduced to the miniraum, producing the 
so-called ‘ bridging” effect Dilatation of the tubules, with thinning 



Tic 168 Cross sect on of cystic t>M of prosUtic h>‘pettroph> The tubules are seen 
to 1 e filled «ith detntus, as nell as the inuctisa, ssJucl) has entirely separated frora the 
li'ement membrane 



Fic 169 Photomicrograph (h gh po er) shorving cjslic type of prostatic hypertrophy 
The mucous I ning has disappear from this specimen 

out of the mtertubular tissue, in our opinion offers a more rational expla 
nation of this bridging process than does the older explanation that it 
IS due to an outgrowth of the mucosa and actual joining with tissues 
of the opposite side 
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The second, or cystic tj’pe, is a further extension of the dilatation 
process, resulting in the formation of c>'sts, irhich are usuallj small but 
occasionally are large enough to fill half of the enlarged prostate In a 
case observed by us, when the lateral lobe was opened most of the tumor 
disappeared Surrounding the distended acmi was a lajer of fibro- 
muscular tissue of \ arjmg thickness 
The third, or fibroglandular tj-pe of hj*perplasia, appears when an 
unusual amount of fibrous tissue has been laid down If this process 
IS V erj intense, there will be a large increase m fibrous connectn e tissue, 
or smooth muscle fibers, or both, which wnll produce a fourth, or fibrous 
tjpe, charactenaed b\ marked overdevelopment of the connective tissue 
and compression of the tubular elements 
Evidences of chronic infiammation ma> be seen surroimdmg the acmi 
m specimens illustratmg anj of these vanous tvpes Marked infiltra 
tion of small round cells is observable near the basement membrane of 
the aani This increase in the cellular elements v’anes greatly in mdi 
vidual cases and m some instances causes extensiv e induration 
The much-discussed question as to whether adenomas or fibromvomas 
predominate in prostatic h}'pertropbv is of little practical importance, 
as It 15 established that a pure formation of either type never occurs 
Both t>'pes should be differentiated from p rima ry neoplastic prohfera 
tion, which should alwa} s be regarded as a separate pathological entit> 
In prostatic hj-pertrophy there is a definite line of cleavage between 
the capsule and the prostatic tissue mating separation of the adenoma 
tous prostate from the capsule an easj matter 

Signs and Symptoms The onset of prostatic hypertrophy is usually 
insidious The most common svmptoins are disturbances of unnation 
The patient may first notice frequenev of unnation then slowness in 
starting the stream, and shortly thereafter noctuna and dvsuna This 
may be followed by complete retention of unne, sometimes induced by 
exposure to cold or damp, indulgence in alcoholic beverages or other 
irritative factors The amount of residual unne steadily increases as 
the mechanism of discharge beoinies increasingly impaired imtil finally , 
it may tnckle out through the obstructed outlet, produang overflow 
incontinence 

The symptoms are not proportional to the degree of enlargement 
Verv slight enlargements of the gland, which intrude mto the vesical 
onfice raav produce senous urmaiy obstruction, while a tremendously 
enlarged gland, with slight intravesical intrusion, may cause few if anv 
symptoms 
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"When obstruction to urination does occur, however, there is profound 
reaction to the back pressure thus caused The muscle bundles of the 
bladder wall h}’pertrophy m their attempt to empty the viscus, causmg 
trabeculations and elevation of the tngonum n esicae, with formation of 
a deep depression behind the mteruretenc ridge, referred to as a ftor/ond 
The ureters, working against this pressure, dilate, and the kidneys suffer 
in their ability to excrete the poisons of the body Thus it frequently 
happens that at the first exammation of a patient with prostatic hyper 
trophy there will be found extensive damage to the kidney pelves or 
even the parenchyma, with corresponding impairment of renal function 
The effects of impaired renal function are manifested by constitutional 
symptoms such as lethargy, dizziness, anorexia, loss of weight, dry skin, 
and dry, cracked tongue 

Usually the urme shows little abnormality until after infection has 
set m, when it may contam considerable pus, blood, and albumin In 
long standmg obstruction, casts are found, and renal function tests will 
show diminished function 

Complications The most serious complications of prostatjc hyper- 
trophy are secondary infections m the urinary tract due to obstruction 
Cardiovascular and gastromtestmal complications are also very common 
Prostatic calculi are sometimes found m conjunction with prostatic 
hypertrophy, and benign and mahgnant hypertrophy frequently coexist 
Stagnant residual unne and mfection predispose to the formation of 
bladder calculi Constipation and hemorrhoids, caused by pressure of the 
prostate on the rectum, are also frequently present 

Diagnosis The patient should be given a careful general and special 
exammation, including rectal palpation, an estimation of the amount of 
residual unne, determmation of the renal function, and a cystoscopic 
examination to ascertain the exact nature of the enlargement The 
removal of an enlarged pnwtate when there is little or no residual unne 
is specificalli contramdicated as a rule The size of the prostate as felt 
by rectum is no indication of its obstructiveness, nor does the fact that 
the gland feels normal to rectal palpation rule out obstruction of the 
bladder neck by an enlarged median lobe, a fibrous bar, or hypertrophy 
of the subcervical group of tubules The extent of the intravesical and 
mtraurethral intrusion can only be determined by cystoscopy, cysto 
uretbrography, or suprapubic cysto&tomy (Plate V) 

Instrumentation (cathetenration, c3retoscopj, urethroscopy) should, 
ho\\e\er, be undertaken \ery guardedly m anj patient with an enlarged 
prostate, as m manj of these men the least manipulation ma> precipitate 
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an exacerbation of infection or an attack of unnaiA retention Careful 
ph3-sical examination, to determine the general ntalitj of the patient, 
and the estimation of renal function are important prerequisites to anv 
contemplated instrumentation The qstoscope is inxaluable in dif 
ferentiatmg the various tvpes of prostatic enlargement and vesical neck 
obstruction, in determining the extent of damage to the bladder b> back 
pressure, and m selecting the proper method of treatment Injection 
c>stograph> and c>sto urethrography are also of the greatest usefulness 



Fic 10 Cjsto^opic vie vs of nioderate enlargement of the middle and botli lateral lulics 

in givnng de«ired information Excretory urographj gives little dis 
turbance, and may >neld valuable information regarding renal d ama ge 
Diferenttal Diagnosis The conditions which mat occasion difficulty 
m differentiation are caranoma of the prostate which frequent!) occurs 
simultaneouslv vnth benign hvpertrophj chronic prostatitis and rarelv 
tuberculosis The rectal palpation of indurated nodules in a prostate 
often casts the shadow of doubt on a case which is onh dispelled b) 
microscopic examination of a biop<j "peamen 

Prognosis The presence of residual unne which does not subside 
under palliative treatment is the indication that operation is nece«san 
The outcome without surgerv m patients with residual urine and rcten 
(ion IS gloomv — the onh other alternative being a catheter life vnth 
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its notably poor life expectant^'. Early operation on the properly pre- 
pared patient is, therefore, the treatment of choice in cases Tvith residual 
urine, and js done much more frequently than formerly. Unless the 
kidneys are seriously impaired, there is rareh' a fatality, and even nhen 
the kidneys and heart have been seriously affected, the mortality is rela- 
tively low, considering the advanced age and phj sical handicaps of most 
of these patients 



Fig 171 Slightly enlarged middle lobe (1) Cystoscopic view (2) Sagittal section 
shoving location of lotie in relation to vesical onfice 

Prostatectomy or resection, properly performed, results in the restora- 
tion of the ability to \oid normally The operation cannot, of course, 
be expected to cure irreparable cardiovascular, renal, and vesical lesions, 
although b\ establishing good elimination, it materiallj' benefits even 
these cases However, as terselv' stated by Crabtree and Pnen, “The 
patient who delav s operation until permanent bladder damage and par- 
tially destroyed Udnevs are present cannot eicpect a perfect result, 



838 


CLINICAL UROLOGY 


despite adequate remo\al of obstructing tissue Reeducation of the 
male in the prostate age, ‘o that he will seek medical ad\ice earher, is 
the onl> solution for this distressing problem 
Treatment hlanv patients wiili bemgn hj-pertroph} of the prostate 
ha\e no obstructive sjuiptoms and do not require surgery In raw 
with slight enlargement, shght or intermittent tmiiary symptoms, and 



Fic 172 Tremendous enbrgement of the middle lobe accompaiued by considerable 
hypertrophy of the lateral lobes TTus type of case is best handed b> proslatectony 
(Specimen from collection of Dr Legueu) 

httle or no residual urine, palliatne treatment maj first be tned This 
consists of periodic prostatic massage, gentle dilatations of the urethra 
by sounds or the Rolhnann dilator, urethro\e«icaI irrigations hot rectal 
imgations hot sitz baths and plenty of fluids Hormonal therapy and 
roentgen irradiation afford s>’inptoniatic relief m some cases Penodic 
observation and check up are essential in cases treated expectant!} 
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When residual urine is present, operation is usually required. Every 
patient presents his own particular problem, and the selection of the type 
of operation should be governed by the conditions present. In general, 
in small encroachments on the floor of the vesical orifice, transurethral 
resection is indicated; in greatly exaggerated intravesical intrusions, 

cellules 


bladder 


hyperirophy o? 
middle looe 

hyperiropKy of 
lateral lobes 

Fic 173 Moderately enlarged m>dd1e lobe with slight enlargement and intraurethral 
intrusion of the lateral lobes Hypertrophy is not yet great enough to prevent satis* 
factory resection (Christeller ) 

suprapubic prostatectomy is indicated; and in those cases in which the 
enlarged prostate is mainly outside the bladder, perineal prostatectomy 
is the operation of choice. Irrespective of the type of operation chosen, 
the basis of success is careful preparation of the patient. 

The surgical treatment of prostatic hypertrophy, and the preoperative 
treatment, are considered in full under Operative Treatment of the 
Prostate Gland (p 880). 
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Eormonal Therapy During the past decade the possibilities of 
the chnical application of hormonal therap> m cases of benign prostatic 
h\'pertroph> ha\e engaged the attention of inan> authontatn e scientists 
and clinicians, both in America and Europe, and an immense literature 
has grown up around this subject There ba\e been man) reports of 
defimte clinical impro\ement m patients whose prostatism was not too 
far ad\anced, although most in\estigators state that no actual diminu 
tion in the size of the prostate is apparent 

Hormonal treatment is not a panacea E\en its most enthusiastic 
ad\ocates do not claim that rebel of s>Tnptoms is effected in all t\-pes 
of cases, or that it is to be considered a substitute for surgical relief in 
major benign prostatic obstructions 

A large number of chemicall) related and intermediate substances 
ha^e been prepared S)Tithcticall\, some of which ha^c androgenic and 
othere estrogenic properties 

S)’nthetic testosterone propionate is the most wndeh u«cd and potent 
androgenic substance It should be administered in adequate dosage at 
suSaentl) frequent mtervals Some cliniaans uject a testis tissue 
extract simultaneous!) with testosterone propionate The androstine 
preparations are frequenti) used for this purpose — ampoule A suppl)'mg 
the hormone lohibin to restrain h>‘peractioQ of the anterior pitmtai) 
and ampoule B prolonging the action of the testosterone propionate 
Laqueur and Van Capellen, after several > ears of clinical experience with 
the Dutch product hombreol, report excellent results from its use. These 
authors believe that prostatic h)'pertroph) is caused b) hormonal im 
balance of the estrogen androgen ratio, particularly a diminution in the 
male hormone and hence adv ocate the use of concentrated male hormone 
to counteract these actions Encouraging results ha\ e also been reported 
from the use of androstme, a preparation which utilizes all the active 
pnnaples of the testis Ampoules A contam the water soluble product 
and ampoules B the bpo soluble active pnnaples, while androstine tablets 
contain both extracts Inasmuch as the mechanism of the testicular 
seeret/eKis is ia?pe:'!eci}j ibex? Bmld sff.m to be car 

tarn advantages in emplo)'ing a substance, such as androstine which 
utilizes all the activ e principles of the testis 

The published reports show a considerable difference of opimon as to 
the results obtained from the use of androgenic substances in the treat 
ment of benign prostatic h)'perp!a5ia Somewnters claim definite clinical 
benefits, w hile others hav e observed no substantial or lasting improv ement 



INJURIES AND DISEASES OP PROSTATE GLAND 8il 

following their use The majority reportlittle or no reduction m the size 
of the prostate on rectal palpation or by cystoscopic examination A 
few have not only observed no beneficial effects but claim that occa 
sionally testosterone seems actually to stimulate the hyperplastic process 
The use of estrogemc substances is stili m the experimental stage, but 
there is some reason for hopmg that these may pro\e more efEcaaous 
m controUmg berugn prostatic hyperplasia than have the androgenic 
substances As previously noted Wugmeister, m 1937, expressed the 
view that bemgn hyperplasia of the prostate is due to a deficiencj of the 
cstroite normally present m males, and reported marked functional im 
provement and a decrease m the sixe of the prostate m 23 patients treated 
with large doses of estrone Diethjlstilbestrol, synthesized m 1937 by 
Dodds and his coworkers, and diethylstilbestrol diproprionate are con 
siderably more potent than estrogen, and have been found to inhibit the 
growth of the gonads of both sexes, as well as the seminal vesicles and the 
prostate A number of recent reports on the results of treatment of 
benign prostatic hyperplasia with these estrogemc substances claim not 
only marked functional improvement but actual diminution in the size 
of the prostate Whether or not these results are merely temporary, or 
whether benign prostatic hj’perplasia can be controlled by adequate 
maintenance doses of potent estrogemc substances remains to be seen 
To summarize Hormonal treatment cannot at present be considered 
a substitute for surgical relief m major prostatic obstructions It has 
proved most useful in early cases of prostatism with slight or moderate 
unnary frequency, noctuna and low urmary residual m the bladder 
The general consensus seems to be that it relieves and amehorates to a 
great extent the distressing symptoms m these cases and tends to arrest, 
at least temporarily, the hyperplastic process ^Vhethe^ the good results 
will be lasting stiU remains to be seen 
Hormonal treatment is of interest also because of its possibilities for 
the patients who refuse surgery or are poor surgical risks because of 
advanced degenerati\ e changes m the cardiovascular renal sj stems coro 
nar% disease, or senile debiht> Inthelattergroup undoubted palliation 
and amelioration of svmptoms has sometimes been observ ed 
Although there can be no doubt as to the striking clinical impro\ ement 
man> patients have shown from treatment with androgenic substances, 
most authors report thaf little or no reduction m the size of the prostate 
IS demonstrable on rectal palpation or by stoscopic examination and 
air cystograms Many theories have b^n advanced to account for this 
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dmical improvement, but the mcdianism is as yet obscure Hamilton 
has called attention to an mareased hypertrophy of the skeletal, heart, 
and intestmal muscles following the mtensive use of testosterone, and 
attributes the benefit observed m prostatics to increased muscle tonus 
of the detrusor bladder musculature 

Hormonal therapy mth estrogenic preparations is still in the expen 
mental stage, and onl> the accumulative experience of clmicians and 
research saentists over a longer period of time will determine its true field 
m the treatment of benign hypertrophy of the prostate and other con 
ditions The reports to date, however, have been encouraging and 
definitely warrant further trial of these substances 

Mtdtan Bar 

Other causes of obstruction at the \esica! neck, m addition to benign 
bj-pertrophy of the prostate and subcervical group of Albarran are 
caranoma (p 844), contracture of the vesical neck, a truefibrosisresult 
mg from chrome inflammation (p 1065), and the true median bar with 
hypertrophy of the prostate gland 

Etiology and Pathology Alexander Randall, tov\bom we are indebted 
for much of our knowledge regarding median bar obstruction, differen 
tiated four t)pes of median bar formation 

(1) An abrupt bar or dam of dense sclerotic tissue stretched across the 

posterior lip of the vcsical onficc, due to the proliferation of 
connective tissue and always associated with a small sclerotic 
prostate 

(2) A bar of sclerotic tissue growing upward rather than across, 

encroaching more upon the vxsical tngone than upon the ure 
thral surface, so that it tend> to cause a transverse fold or crease 
m the trigonal area 

(3) The glandular bar, resulting from the true glandular hyperplasia 

ongmating under the sphincter muscle withm the prostalic 
capsule Even very slight hypertrophy at this point will tend 
to produce a Ihicl, broad round-edged bar causjog obstrvetiOD 
of the vesical outlet long before a correlative hypertrophy of 
the lateral lobes assumes any importance This is the most 
frequent type of median bar 

'4) A glandular formation due to an isolated hypertrophy of the sub- 
cervncal glands of Albarran and produang, not a bar, but a 
rounded lobe Randall found difficulty in deciding whether 
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such formations, when discovered in the bar form, should 
clinically be classed as such or be grouped with prostatJch}'per- 
trophies, “w'hich anatomically the3' are.” 

The pathological changes found in the region of the \esical neck are 
all dependent upon the existence of inflammation Etiologically, they 
are similar to those producing stricture of the antenor urethra The 
mucosa of the vesical neck is even better supplied with glands than is 


1 Wm P DiduscW 



Pic 174 ^iledian barobslrucuon (t) C>stoKopic \>ew ot bar 
(2) Sagittal section of bladder showing obstniction b> bar 


that of the anterior urethra, consequentfy intfammation witf make rapid' 
headway in this region Any condition which will eventually produce 
hj^pertrophy of the prostate gland may act in like manner upon the 
tissues of the vesical neck. 

The obstructive mechanism set up by the median bar produces typical 
changes of back pressure; trabeculation, the fonnation of cellules, hjper- 
trophj^ of the interureteral ridge, vesical diverticula, and involvement of 
the upper urinary tract with reduced renal function. 
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Symptoms and Diagnosis The clinical picture is similar to that seen 
in prostatic hy’perplasia except that the patients are usually younger 
The most common complaints are of unnary frequcm^ , urgency , hesi 
tancy, and a small stream — symptoms which may readily be attributed 
to other causes, such as prostatitis Persistent py una is a common but 
late, syTTiptom Rectal palpation reveals nothing suggestive 
Positive diagnosis is made by cystoscopic examination 
Treatment \\'hen obstruction is caused bv a median bar trans 
urethral excision of the bar with the rcsectoecope is the operation of 
choice We have found the Kirvvin rescctoscope (p 913) highlv satis 
factorv The preliminary measures regarded as es'^ential to one about 
to undergo prostatectomy (measurement of the amount of residual unne 
determination of renal function institution of catheter drainage if 
necessary) are just as important as in open operation 
Secondary changes such as diverticulum and hypertrophv of the inter 
ureteral ridge, mav require additional treatment 

ifaligtiatil Tumors of the Prostate Gland 
CARCD.OIU 

Carcinoma of the prostate, because of its frequenev and its esaentiallv 
fatal nature presents the urologist with his most baflhng and discourag 
mg problem \oung s statistics (1936) reveal that a fifth of the male 
patients who seek relief of obstruction of the vesical neck have carcinoma 
of the prostate The frequency of prostatic caranoma in elderlv men 
IS shown by autopsv reports Rich in 292 autopsies on men ov er 50 y ears 
of age at The Johns Hopkins Hospital found carcinoma of the prostate 
in 41 cases (14 per cent) in 68 per cent of which the tumor had not been 
discovered because it was too small to produce svmptoms Robert \ 
Moore (1933) found pirostatic carcinoma in 21 per cent of 252 subjects 
between 41 and 90 vears of age examined by him In only a small 
percentage of cases is diagnosis made early enough to offer a chance 
of success by anv know n method of treatment Suffenng may how ev er 
be considerably lessened and life prolonged for varving jienods (2 to 7 
years) by the various methods of treatment at the urologist s disposal 
Etiology The etiology of caremoma of the prostate is unknown 
Chronic hypertrophy is given by Ewing as the chief condition predis 
posing to prostatic cancer Moore found carcinoma of the prostate to 
be intimately associated with senile atrophy and believes that in the 
vast majority of cases prostatic cancer results from stimulation and 
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autonomous proliferation of epithelium iihich has alreadj undergone 
atrophj HrjTitschak believes that there is an etiological connection 
between carcinomatous and regenerative proliferations of theprostatic 
tissues Huggins of Chicago, has recentlj suggested an entirelj new 
concept namel> that there is a relationship of the androgenic hormone to 
carcinoma of the prostate (see p 858) 

Pathology Associated Pathology Metastasis A large percentage of 
cases of carcmoma of the prostate are associated with benign hypertrophy 
Of Wilson and McGrath s 72 cases 51 showed marked glandular hyper 
trophy, as was evidenced microscopically by papiUiferous projections into 
the acim, 30 showed definite muscular atrophy, 61 increase m the fibrous 
stroma while m 10 cases (13 per cent) there was no evidence of associated 
hypertrophy Whether the hypertrophy m these cases w as pnmaty and 
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the carcinoma implanted thereon could not be determined though in 
many microscopic sections the apparent transition by almost impercept 
ible variations from simple hyperplasia to undoubted carcinoma was 
observed In 468 prostatectomy specimens removed for benign hyper 
trophy and studied by the same authors, there were found 73 carcinomas 
(IS 5 per cent) 

In his very complete stud> of 280 prostates from men between the 
ages of 31 and 90 vears Robert A Moore found the occurrence of car 
anoma and benign enlargement to be as shown m Table V It is ev i 
dent therefore that the possibility of carcinoma must be kept m mind 
m ev er> patient with prostatic hypertroph> 

The onginal conclusion of Geraghtv and Bo)d that prostatic car 
cinoma begins in over 75 per cent of cases m the posterior lobe (the par 
ticular portion of the gland whidi does not participate in benign ade 
nomatous hj’pertrophj), although rqieatedlj challenged is borne out 
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by the more recent studies of Moore (1934) and of Bamnger (1936) 
In the remaining 25 per cent of cases the origin of the cancer ma> be 
m the lateral, antenor, or median lobe In the earlj stages, carcinoma 
may appear in a single focus or in multiple foci Barringer is of the 
opmion that adenocarcinoma is frequcntlj primary in the subcervical 
group of glands and later extends into the substance of the prostate 
proper or into the bladder 

Prostatic carcinoma is, as a rule, msidious and slow grooving, though 
highly malignant, and m some cases may remain confined to the prostate 
and periprostatic region for long periods Only 10 to 20 per cent are 
radio sensitue (Barringer) 

In many cases by the time the growth has become suffiaently ad 
vanced to be clinically diagnosed, it has extended be\ ond the posterior 
lobe into the lateral and median lobes and upward to the base of the 
prostate There it may penetrate the prostatic capsule and involve the 
seminal vesicles Only when the growth has passed the upper edge of 
the Ultra vesicular fascia is it able to inv ade the rectum, which is protected 
in the region of the prostate itself by the fascia of Denonvilliers Invasion 
of the vesicles and of the bladder are usually late manifestations Ac 
cording to Barringer, the earliest direct extension of the disease is m the 
direction of the subcervical group of tubules, and in bis material ‘'pnmary 
or secondary involvement of this group was more frequent than the time- 
honored extension to the seminal vesicles ’ 

The prostate gland is richly supplied with lymphatics, through which 
carcinoma extends to the pelvic nodes or, by the penrectal plexus, to 
the abdommal nodes Dissemination through the blood stream may 
occur early, and distant raetastases, particularly m the bones, are often 
detected before the occurrence of local symptoms The small prostatic 
tumor often disseminates widely 

The high frequency of steleta! metastascs of carcinoma of the prostate, 
and the predilection for the pelvis and the lumbar vertebrae have been 
noted by practically all observers Graves and Militzer, m a clinical 
review of 81 cases of carcinoma of the prostate found x rav evidence of 
metastasis to the pelvis and sacrum m 85 per cent and to the lumbar 
vertebrae m 59 per cent, while the femora was involved in only 35 per 
cent and the dorsal spme in 23 per cent Metastascs to the bones have 
been commonly accepted as hematogenous in ongin I\Tu!e accepting 
this origin so far as central bone metastascs are concerned Graves 
Warren, and Hams (1936), from studies on autopsy and operative mate 
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rial and clinical observ'ation of patients, concluded that the chief factors 
in the marked preponderance of pelvic and lower vertebral involvement 
are the vide distribution of the periprostatic nerves and the conduction 
of tumor along the perineural lymphatics into intimate contact with bone 
(bony pelvis, sacrum, lumbar spine) The perineural lymphatic dis- 
semination of the tumor may be either by continuity or, rarely, through 



Fic 175 Carnnonia of the prostate SorTboiutirpe vitb jn\asion of rpithehalcrUstraods. 
Photomiciogra^ XtK) 


embolism The pain which is a relativ'ely early symptom of prostatic 
carcinoma is clinical evndence, these investigators believe, of the existence 
of this perineural lymphatic involvement, which they found to be a 
constant feature in practically all the cases of carcinoma of the prostate 
studied by them 

Adenocarcinoma is the commonest type of prostatic cancer. A great 
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\anet\ of arrangements in the adenocarnnomatous tissues has been 
described The acini of the tumor mav be small, numerous and crowded 
together, with compressed c>]mdncal cells of the aberrant tj-pe, or thej 
ma> be large and looselj filled with aberrant cells containing metachro 
matic nuclei In most instances cancer cells infiltrating the stroma can 
be readil) demonstrated In medullary carcinoma the cells are relatively 



Fic 1/6 Carcinoma of tbe prostate gland Photoraierograph showing adenocaranoraatous 
structure with large and small ahcolar formaUon X80 


large and pohgonal in shape with swollen chromatophihc nuclei andare 
supported bv a delicate capillo\ascular network The sarrhous t>'pe 
shows infiltrating bnes of groups of aberrant cells with densel> staining 
nuclei scattered through a «uperabundant stroma — the stroma it^lf 
being frequenth infiltrated with small cells contaimng den'll} staining 
nuclei and being apparenth prohferatmg 
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A striking morphologic peculiantj of carcinoma of the prostate gland 
that has been emphasized b^ roost authors is this diversitj of its forms 
In the same case in different portions the carcinomatous proliferation 
ma\ be found at one time as an adenocarcinoma and again as a scirrhous 
a mcdullarj or a squamous-cdl carcinoma Hrjntschak (1936) ad 
vanced the hypothesis based on his histological examination of 310 



operative specimens that carcinoma develops from multiple regeneration 
centers the malignant proliferations each issuing from a separate regen 
eration focus and presenting structural diversities dependent on the dif 
ferent kinds or stages of regeneration These individual carcinomatous 
foci then grow toward each other and fuse in the end presenting the 
well known picture of carcinoma of the prostate gland 
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The hard, tense structure of prostatic caranoma tmparts a gntty 
sensation to the knife, as if one were sectioning cartilage The finer 
details of the cut surface \ar> somenhat, irregularl> interlacing bands 
of vary mg sizes being seen, with small, i«olated grayish j ellmv masses 
scattered here and there The interlacing bands are fibrous in character, 
and the yellowish areas accumulations of cancer cells This appearance 
IS not present m fibrous prostatitis, in which the epithelial element fre 
quently disappears and m which the surface is much more smooth and 
homogenous than in carcinoma A\Tierc carcinoma is infiltrating m 
character, fine yellowish lines can frequently be 'een microscopically 
Usually one can be moderately certain of the cancerous nature of the 
tissue upon gross inspection alone When the surgeon’s knife, in making 
capsular incision, cuts through tense tissue which does not bulge, the 
edges of which are firm and ndged, suspicion should at once be aroused 
Symptoms of Prostatic Caremoma The symptoms of prostatic car 
anoma are in no way characteristic anti are not easily differentiated from 
those of benign hypertrophy, which is often present at the same time 
Frequency of urination difficulty, and noctuna arc the most common 
earh stmiptoms, and arc usually due to obstruction caused b\ an asso 
ciatcd hj’perplasia Advanced prostatic cancer maj , howe\ er be present 
without urinary s)Tnptoms Retention and terminal hematuna are later 
manifestations, and are frequently the reasons for the patient seeking 
medical advice Pam— referred to the sacroiliac region penis, rectum 
perineum, thighs, inguinal regions, or suprapubic area— is a predominant 
and relatively early symptom m about 65 per cent of the cases and may 
be due to metastases to the bones Loss of weight and strength, and 
constipation are significant but fate symptoms 

Diagnosis Carcinoma of the prostate has usually existed for a long 
penod by the time it is recognized In advanced cases, the diagnosis is 
made without difficulty on the history, rectal findings, and microscopic 
exammation of a biopsy specimen removed by means of a biopsy mstni 
ment The tyTiical prostatic carcinoma is unyieldmg, board like, tense, 
and irregular in contour The prostate is fixed in position Evidence 
of the fixed gland may be seen on <ysto-urethroscopic examination Ex 
tensive mduration, w ith fixation of the prostate and adhesions, is strongly 
suggestive of carcinoma even m the absence of the usual stony hardness 
The entire gland may be enlarged, hard, and fixed, but usually the growth 
is m the form of a nodule or hardened area m the postenor lobe, where 
It IS readily palpable by rectum 
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In early cases, m the soft (medullary) type of carcinoma, and m car- 
anoma superimposed upon a benign hyperplasia, diagnosis may be very 
difficult A single, small nodule may easily escape notice, especially 
when masked by edematous prostatic tissue The chief obstacle to the 
detection of early cases, however, is the absence of symptoms unless there 
is also present some degree of benign hj’perplasia The greatest hope of 
early recognition, therefore, lies m the routine medical check up which, 
in all men over 45 years of age, should alw ays include a careful rectal 
examination In the past, over 95 per cent of cases of prostatic cancer 
have been beyond hope of operative cure when first seen Of 351 con 
secutive cases of prostatic caranoma in Barnnger's senes only 16 cases 
(4 5 per cent) were confined to the prostate and periprostatic area Re 
sponsibility for the early recognition of prostatic caranoma falls pnmanly 
on the general practitioner It is so important for malignancy of the 
prostate to be discovered early that, in our opmion, any phj sician who 
fails to make a rectal examination of his male patients over 45 y ears of 
age IS guilty of the grossest neglect It is also important that a pains- 
taking search for carcinoma of the prostate be made m all cases of fre- 
quency, dysutia, and retention m men of cancer age 

Cystoscopy and cysto urethrography will give valuable information 
regarding the degree of mtraurethral and intravesical intrusion in the25 
per cent or more of cases that originate m portions of the prostate other 
than the postenor lobe, and m those cases that begin in the posterior 
lobe and have progressed to an extent suffiaent to produce obstruction 
of the bladder neck 

If rectal palpation reveals a suspicious nodule or indurated area m the 
prostate, a specimen or spcamens of tissue should be removed through 
the penneum by means of a biopsy instrument and submitted to senal 
section Aspiration biopsy successfully establishes the diagnosis in most 
cases but unless positive, should not be considered diagnostic Negative 
findings cannot aln aj s be accqjted as proof positive of the absence of 
malignancy In suspected early, small tumors, and m cases m which the 
diagnosis remains m doubt, surgical exposure of the prostate through the 
penneum, with the exasion of a piece of tissue from the suspected area, 
IS warranted 

The Lmvsley hopsy instrument, which we have found very satisfactory, 
IS illustrated m figures 178 to 181 

A careful search for metastases, particularly in the bones, is essential 
in all cases of prostatic caranoma Skeletal metastases from carcmoma 
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of the prostate must be differenUated from osteitis deformans (Paget’s 
disease of bone), w hich is also a disease of later adult life The differential 
diagnosis is dependent upon x ray exammation and the study of serum 
phosphatase activity In far advanced osteitis deformans there wnll be 
found extremely high levels of both serum “aad” and serum “alkaline” 
phosphatases, whereas in prostatic carcinoma with bon> metastases only 


1 ^ 


;1) lube 







Fic 178 Lowsley biaps) instnimtnt (1) The obturator of the mstrument ntthianer 
cutting tube containing a fenestra studded with saw teeth (2) Shows the arrangeineDt 
of the teeth in the fenestra (3) The assemUed instrunient (4) Shows the arrangement 
of the inner and outer lubes when the fenestra is clo^ (o 6) \ ie»-s of the inner cutting 
tube partly withdrawn (7,8) Complete closure of fenestra. 

the serum “acid” phosphatase will be markedly elevated Regarding the 
X ray findings, DeVnes has pointed out the follow ing important points 
in the differential diagnosis (I) As to distribution, although the spine, 
pelvis, and long bones may be affected b> either disease, a skull lesion 
wnll most likely be Paget’s disease, a nb lesion most likely caremoma 
(2) Regarding local appearances, thickemng, increase of coarse trabecu 
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lations, bowing and deforming, increased cortical density, and decrease 
of the marrow space are the important findmgs in Paget’s disease, w hereas 
absence of these signs, with spotty areas of increased density, decreased 
density, or both, are the significant findings in bone metastases from 
carcinoma of the prostate This mottled, spotty appearance probably 
represents minute areas of tumor cells surrounded by new bone 



Tic 179 Ixmsley biopsy inslrumrnt Sagittal 'lew of the insertion of the instrument 
into the prostate and the anatomica) arrangements \\ben the inatrument has reached 
the suspected area in the prostate the obturator is turned so that the two fenestrae coincide 
Pressure is made by the finger in the rectum in such a manner as to cause the suspected tissue 
to penetrate the fenestra 

Seri/M "Acid" Phosphatase and Its R^alion to Proslalic Carctnoma 
A relatively new and \a!uable dia^ostic method in carcinoma of the 
prostate with skeletal metastasis is the study of serum “acid” phosphatase 
activity 

In 1935, It t\as observed by Kutscher and Wolbergs that normal adult 
prostatic tissue contains a very high concentration of a phosphatase hich 
manifests its optimum activity between pH 4 5 and 6 0 This enzyme, 
which is apparently elaborated by the prostatic epithelium, is present in 
small amounts m human prostate glands in infancy and childhood, and is 
increased during puberty to the high levels found in the adult. A technic 
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for the microscopic demonstration of this substance in tissues was pub- 
lished by Gomon in 1939 The enz>Tne is also found in the blood serum 
of the adult human It can be quantitatively determined, both m the 
tissues and in the blood serum, by the King and Armstrong method The 
blood serum of normal adult humans contains 4 0 or less King and Arm- 
strong units of the enzjTne per 100 cc. of blood 



Fig 180 Lonsley biospy instnisient. Shows mtbdnwsl of the inner cutting tube holding 
the excised tissue, also the cavity in the prostate whence the tissue was removed 

£ B, Gutman, A B. Gutman, and their associates have shown that 
this enzyme is present in large amounts in caranomatous prostatic tissue, 
both at the primary site and at metastatic sites, and that most patients 
with carcinoma of the prostate, with skeletal metastases, ha\e markedly 
elevated levels of this substance in their blood sera 
ft has also been sboum that mariea' iacresss m serum ^cicf ” pbospia- 
tase is present only in prostatic caremoma with metastasb to bone and m 
certain cases of far-advanced osteitis deformans (Paget’s disease of bone). 
In the latter disease, however, extremely high levels of serum “alkaline” 
phosphatase (which manifests its maximum activity at a fK of 6 5 to 9 0) 
are also found, and the x-ray findings, as previously noted, are quite 
characteristic. Moderate elevations in serum “alkabne” phosphatase 
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are occasionally found m cases of disseminated carcinoma of the prostate, 
but never the high levels found m far advanced osteitis deformans In 



Fic 181 Lowslcy biopsy instnimrat (I) Removal of the speamen from the inner 
cutting tube 4bout 1 to 1 5 gm of tissue u usually removed at each effort. (2) After 
the inner cutting tube has been removed a small catheter may be introduced through the 
outer sheath and alcohol in;ected tbrou^ Ihu as the sheath js nithdrawn (or an electrode 
may be introduced) to prevent distribution and implantat on of cancer cells 


pathological conditions of the prostate other than caremoma metastasiz 
ing to bone (including cases of caranoma without skeletal metastasis), 
and m non prostatic diseases (mcludmg vanous types of cancer, with and 
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without bonj in\oKement), ele\ated Inels of serum “aad” phosphatase 
ha\e been found rarelj 

■\Ithough prostatic carcinoma tvith skeletal metastasis ma> be present 
without elei ation of serum “aad ’ phosphatase, m all cases having 10 or 
more King and Armstrong units per 100 cc of blood serum, prostatic 
caranoma with skeletal metastasis has been present (Huggins, Scott, and 
Hodges) Most of this increase is derived from the malignant prostatic 
tissue, “which is usual!} not embr}omcbut of an adult tj^pe ’’ 

As pointed out b} Curtis (1943), the stud> of serum “aad ’ phosphatase 
m caranoma of the prostate has already proved its clinical usefulness in 
the following re«pccts “(1) as a means of defimtely establishing the diag 
nosis in cases of su'pected caremoma of the prostate wnth bonj 
metastases, (2) in the selection of therap} in prostatic caranoma — i e 
the absence of metastases warrants an attempt at total eradication of the 
disease by total perineal prostatectomy, whereas the presence of metas- 
tases indicates the eroplo>TneDt of hormonal tberap} (castration, estrogen 
administration) and the relief of unnat} obstruction (transurethral re 
section), (3) m determining whether skeletal metastases are of prostatic 
or non prostatic origin in cases where such metastases are present but 
the site of the pnmar} Ic«ion is unknown, (4) m diilerentiating between 
disseminated prostatic caranoma and early or moderate!} advanced 
osteitis deformans, (5) as an index to recunence following prostatectomy 
or to the progression of metastases, and hence of value m guiding and 
evaluating the therap} emplo>ed” 

Prognosis The prognosis of caranoma of the prostate in the past 
has been cheerless in the extreme The subject of metastasis is of 
paramount importance in prognosis, as well as in the choice and hmita 
tion of treatment In cases in which the grovrlh has not vet invaded 
the tissues bevond the reach of cxasion, total or partial prostatectomv 
with radiation ma} vneld a fair percentage of cures estimated upon a 3 
to 5 } ears’ basis, and prolongations of hfe for considerabl} longer periods 
are not uncommon Complete •surgical removal is not often possible 
imwever^ b;v the time thejialient comes under treatment The high 
earl} incidence of pelvic h mphadenopath} capsular infiltration and 
invasion of the contiguous structures, precludes the successful surgical 
treatment of the disease in the majontv of cases Improvement in 
prognosis is dependent on an increase in the number of earlv diagnose^ 
with radical removal Despite the inevitable fatalitv of the disease, 
relief of suffering and postponement of death, 'ometimes for manv v ears 
IS possible 
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Treatment There is no standard treatment of carcinoma of the 
prostate Several methods are available (1) surgerj (total perineal 
prostatectomy, subtotal penneal prostatectomy, conser\ative penneal 
or suprapubic prostatectom> , transurethral resection) , (2) radiotherapy 
(radium, deep x ra> ) , (3) hormonal therapj (castration, estrogen admin 
istration, irradiation of the testicles), (4) combinations of these methods 

Total penneal prostatectomy — that is removal of the prostate gland and 
its capsule, the seminal A'esicles, and the prostatic urethra — at present 
offers the only hope of cure and this operation is applicable only iihen 
the grouth, as ascertained by rectal and cystoscopic examinations, is 
confined to the prostate its capsule, and the bases of the seminal vesicles, 
and has not extended into the membranous urethra The age and general 
condition of the patient must also be taken into account In the past 
very few cases have been diagnosed at a stage uhen cure by complete 
removal has been possible — that is before the grow th has extended be 
>ond the prostate gland itself but as the medical profession in general 
becomes more alert in searching for cancer of the prostate, it is to be 
expected that increasing numbers of cases vi ill be recognized at a stage 
when hope for a cure by total prostatectomj can still be entertained 

Competent opinion differs considerabl> as to whether the radical opera 
tion should be done in the presence of demonstrable skeletal metastasis 
Some urologists believe that it should not be done, while others feel that 
if the tumor IS telativelj small the patient's general condition good and 
metastases not too widespread, removal of Ihe local growth ma} retard 
the metastatic process lessen the patient’s discomfort, and prolong bis 
life 

It is our opinion that men with earlj or nioderatel> advanced prostatic 
carcinoma should have the benefit of the radical operation whenever 
possible We feel that the reluctance of man> surgeons to undertake 
total prostatectom> has been largely due to the overstressing of its diffi 
cuUy and risk to the patient as well as to the widespread impression that 
unnar> incontinence is the almost inevitable result of the operation 
When performed on carefull> selected patients, and b> a surgeon skilled 
m penneal surgery, neither the operative mortalitj nor the postoperative 
complications should be any greater than in prostatectoraj for benign 
hypertrophy Moreov’er, damage to the external sphincter — the cause 
of postoperative incontinence — can be largely avoided b> the recent im 
provements in technical details, espeaall> in the methods of plaang 
sutures to complete the anastomosis between the membranous urethra 
and the neck of the bladder (Total Penneal Prostatectomy, p 922) 



S58 


CLINICAL TOOLOCY 


In the t>’pe of case most frequently seen by the urologist, m vihich 
radical cure is precluded by extension of the local tumor bejond the 
prostate and the periprostatic region, or b> the extent of the metastatic 
mxoHement, treatment can only be palliative and directed toward the 
relief of unnary obstruction and pain There are three methods of re- 
hevnng unnary obstruction (I) bj transurethral resection (2) b> con 
servatne perineal or suprapubic prostatectomy, and (3) b> suprapubic 
Q’Stostomj In far advanced cases, where resection or prostatcctomj 
IS contraindicated by the late stage of the disease and the poor condition 
of the patient, and where urjnai> obstruction is marled suprapubic 
cyslcslomy maj be the operation of choice Transurcihral resection is 
vndelj employed for the removal of the obstructing carcinomatous tissue, 
and has proved a decided boon to man} patients In some cases hon 
ever, the electneal current so scnously affects the devitalized malignant 
tissue that necrosis and persistent infection result There is also constd 
erable evidence that resection of part of a carcinomatous prostate speeds 
up growth of the remaining malignant tissue, often necessitating a second 
ar> operation within a short period of tune ^\c are therefore inclined 
to fav or cotnervalice perttieal prostaleelomy in the case of larger neoplasms, 
especialli those associated with a considerable degree of benign hypci 
trophy, when large amounts of tissue must be removed to relieve the 
obstruction Radon seeds can then be implanted throu^ the perineal 
incision under direct vision if desired 
When the disease is too extensive for radical removal, but there are few 
or no symptoms of unnary obstruction, mani urologists prefer to treat 
the patient bj a combination of (1) interstitial irradiation bj means of 
radium needles or radon seeds, or surface applications of radium and (2) 
deep X raj therapy directed not only to the prostate but also to tnowm or 
probable metastatic sites (see Radium and Roentgen Therapy in Urology 
Prostate Gland, p 1747) By the combmed use of raduan and deep x ray , 
the local growth can often be controlled for some tune The use of radium 
or deep x ra> , or both, following res**ctioa or prostatectomy also has a 
tendency to postpone the recurrence of the grow th 

Castration, the newest method of treatment, has effected a significant 
improvement in the clinical condition of many patients with advanced or 
metastatic caremoma of the prostate This treatment was originally 
suggested by Dr Charles Huggins and hrs associates, who zn 1941 pre- 
sented evidence for their concept that “carcinoma of the prostate often is 
composed of epithehal cells of a mature type which, m common with all 
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Other tj’pes of adult prostatic epithehum, is responsive to depression of the 
level of androgenic hormones in the organism” (Huggins, Scott, and 
Hodges) Ehmmatmg the gonadal androgens by castration, or neutral 
izing their activity by estrogen therapy, they found, decreased the activity 
of this neoplasm, whereas mjection of midrogen increased it In 1940- 
1941 they castrated 21 patients with far advanced or metastatic car 
cmoma of the prostate Of these, 4 died within 8 months and 2 were 
followed for only brief penods, Ibe remaining IS showed appreciable dm 
ical improvement as evidenced by marked diminution of pam, increase 
m body weight, appetite, and red blood cell and hemoglobin values, 
shrinkage of the primary lesion on rectal and cystoscopic examination, 
and stabilization or regression of bony metastases m the roentgenograms 

Subsequent to the publications of Huggins and his coworLers there 
have appeared in the literature other reports showing equally good results 
from castration 

In 1941, Dr Arbor D Hunger reported his experiences m the treat 
ment of advanced caranoma of the prostate with snpemltage trradtaUon 
of the testicles In 1 1 cases of prostatic carcmoma seen betw een 1933 and 
1938, in which the patients bad transurethral resection of the prostate 
with planned x ray therapy, "each testicle was given directly an equiva 
lent of 500 r supervoltage therapy, over and above the necessary back 
scatter nhich accompanies irradiation treatment applied to adjacent 
areas iti these cases ’ Eight of these patients were hvmg at the time of 
the report, the longest tune of survival being 7 years, the shortest 3 years 
— somewhat better results, this author states, than were obtained m 
parallel cases treated by resection and x ray exclusive of the testicular 
application 

Recently there have been reported encouragmg results following the 
adviinistratton of the female sex hormone (mstead of castration) for the 
purpose of inactivating the gonadal androgens Estrogenic substances 
such as stilbestrol or diethylstilbestrol are capable of produang all the 
physiological effects of natural estrogen They are sometimes adminis- 
tered after castration to offset undesirable by effects of the operation, 
such as hot flushes Histological studies of the effects of estrogen admin 
istration have showm that definite regressive changes in the nudei and 
cytoplasm of the tumor cells occur (Schenken, et at, Heckel and Kretsch- 
mer) This form of theraj^ therefore appears to have a very definite 
place in the treatment of prostatic caranoma particularly in those pa 
tients who refuse castration or who are considered too poor operatu e 
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nsks. The estrogenic substances ba\e been gi% en both orally and intra 
muscularlj , m doses ^ arjing from 1 mgm \\eeUy toSmgm dail} Since 
too high dosage produces gastnc irritation and transient gjTiecomastia, 
and since the point at t\hich these b>-eflects manifest themselves \ anes 
considerablj in different patients, it is necessary to fit the dosage to the 
patient’s individual tolerance The only permanent organic damage 
that has been noted as a result of estrogen therap> in these cases is gemtal 
atrophy, i%hich is rather frequent 

\t the Brad\ Foundation, m the New \ork Hospital, castration has 
been done as a supplemental procedure m numerous cases of advanced 
and metastatic caraooma of the prostate since July, 1941, and it is our 
opinion that the claims of Huggins and his coworkers as to the benefiaal 
results of this procedure upon the dinical condition of the patient in many 
cases ate in no way exaggerated XJsuaH> a penod of two weeks or more 
IS allowed to transpire following transurethral resection or prostatectomy 
before orchidectom> is performed (see Orchidectom> for Prostatic Car 
cinoma,p 498) A ver^ detailed report of 27 cases thus treated between 
Jul>, 1941 and June, 1942 has rccentlv been pubbshed b> Lt Comm 
Marks CutUsinthe IftiiUd SiaUs Ao cf i/edicol Bulletin 

It must be emphasized that neither castration nor estrogen therap> 
cures the cancer it should therefore, supplemeDt--flot supplant— other 
indicated surgical procedures Complete surgical removal still remains 
the ideal treatment of prostatic caranoma 

SARCOMA 

Incidence Sarcoma of the prostate gland is a rare disea«« A review 
of the literature bv Lowslev and Kimball, in 1934 disclosed onlv 131 
reported cases in which the diagnosis was undisputed to which was 
added a personal case of the authors (Fi^ 182 to 184) Stirling and 
Ash (1939) added 45 cases, bringing the total to 177, and ‘weral others 
have been reported since 

Although sarcoma is chieflv a disease of v outh an analj sis of the 132 
cases reviewed bv Lowslev and Kimball showed that sarcoma of the 
prostate IS common to all ages Our own patient was 64 v ears old and 
22 others were over 63 vears of age Thirtv five were under 22 vears 

Etiology The etiolog> is unknown In some cases the extent of the 
growth, when discovered m the first few months of life, suggests a con 
genital factor 

Pathology On the basis of cell morpholog> , at least 20 different tvpes 
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Tig 162 Saicoma of the prostate (authors case) Shows the bladder opened in the 
anterior raidJinc e;^juiiy the trrwAo^cajs sarcfmilDUS ^rr> Mh uhich almost completely 
fills the bladder The ureteral onbces can be seen on the surface of the tumor mass Both 
Ureters although sho ring evidence of back pressure are patent The right kidne) (sec 
tional Mew) is raarkedl> h>dn>nrphrotu: The left Lidnej is also hydronephrotic and 
shows cyst formations on its surface The high insertion of the ureters is e«dent and 
below on either side is seen (he lower portion of the sarcomatous gro i (h The muscula 
ture of the bladder wall is greatly faypertrof^ied and all evidence of the trigone js obliterated 


of prostatic sarcoma ha\ e been reported spmdle-celi, round cell, aK eoiar, 
medullary, lymphosarcoma fibrosarcoma mjrxosarcoma, adenosarcoma, 
angiosarcoma, rhabdomj osarcoma chondrosarcoma leiomj osarcoma 
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The round cell and «pmdle<ell vaneties are reportedly the most common, 
but many modem writers feel that most of the tumors that ha\ e been 
reported as round cell sarcomas are, m reality, undiSerentiated smaU-a;ll 
caranomas Stuling and Ash state “Weare coniinced that if a critical 
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FlC 183 Sarcoma of tlie prostate authors case Posterior >irw of postmortem spea 
men showing the sarcomatous growth hj'dro-ureters, vasa deferentia, and the disphad 
seminal vesicles Note the high insertion of the ureters 

study of the material from the reported cases could be made that some 
at least, of those diagnosed as <pindle and round-cell sarcomas would 
pro\e to be of muscle ongio ” 

A simpler pathological dassification of prostatic sarcomas based on 
their tissue origin, has been proposed by Stetens and Barringer They 
suggest three groups (1) my osarcoma (Iciomy osarcoma and rhabdomy o- 
sarcoma), takmg ongm from the amisculattire of the prostate (2) lyTnpho- 
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sarcoma, arising from lymph tissue in the prostate (formerly a disputed 
entity, but now generally recognized), sarcoma of undetermmed origin — 
spindle-cell, round-cell, and giant-cell sarcomas, fibrosarcoma, and mj’xo- 
sarcoma. For clinical reasons they add a fourth group— anaplj^ric 
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Fro. 184 Sarcoma of the prostate, authors’ case Postaiortera speamen SKUooal 
view, lowing nght sjde of specuneo, vntb the growth almost filUng the bladder There 
is marked hypertrophy of the muscles of the bladder wall, dilataUoo of the ureter, and great 
displacement of the seminal vesicle 


carcinoma, which has features resembling sarcoma and is often mistaken, 
microscopically, for Ijinphosarcoma 
Dr. Robert W. Hunt thoroughly reviewed the literature on rhabdomyo- 
sarcoma of the prostate in 1942 and found reports of only 18 cases, to 
rvhich he added a case in a 2i-year-o!d boy seen m 1937 at the Brady 
Foundation, in the New York Hospital. He states that, although one 
can never prove the ongin of these tumors, it seems reasonable to believe 
that they arise from the normallypresent striated muscle elements in the 
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anterior part of the prostate — in the region of the internal sphincter and 
adjacent area of the trigone. 

Prostatic sarcomas usually grow with great rapiditj* and attain large 
size, early infiltrating the bladder, seminal vesicles, and rectum. Growth 
of the tumor backward and upward beneath the base of the bladder 
pushes the bladder upward and forward, causing obstruction of the ure- 
teral orifices, vesical orifice, and urethra, with resultant partial or com- 
plete urinary’- retention. Growth of the tumor toward the perineum 



causes projection of the perineum and prolapse of the rectum, with ob- 
struction to defecation and urination. 

Regional extension was present in about 75 per cent of the reported 
raw Metastasra to the neighboring l>-mph nodes, lJdne)-s, lungs, liver, 
and bones occur fairly early, both by way of the hinphatics and the blood 
stream. Both regional extension and metastases are most marked in the 
first decade, and are most frequent from the round-cell and spindle-cell 
sarcomas, wbidi are the most m a l i gn ant tj-pes. 

Symptoms and Piagnosis. The eariy sjTnptoms usually- are dj-suria 
and frequency. Later there axe pain, which may be intense, and ^-mp- 
toms of obstruction of urination or defecation, or of both. The pain 
may be referred along the course of the sdatlc nerve, or ma)' extend cr\-er 
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the entire abdomen, or may occur m cnses m the region of the anus and 
penneum It is due to retentior of unne or to extension of the growth 
into the retrovesical space 

Early diagnosis is essential The diagnosis is based on the history, 
rectal palpation and needle biopsy, and cjstoscop> The consistency of 
the tumor to rectal palpation vanes In young patients, the tumors are 
usually larger, softer, of more uniform consistency, and have an elastic, 
“balloon like” feel, hence the condition has often been confused with 
prostatic abscess In older patients, the growths may be firm, smooth, 
and arcumscnbed, often simulating benign hypertrophy, or they may be 
indurated and nodular, when they must be differentiated from carcmoma 
or tuberculosis Needle biopsy wnll estabhsh the diagnosis Cj stoscopy 
may show nodular changes affecting the urethral contour, and forward 
displacement of the bladder, with marked reduction of its capaat) 

Treatment and Prognosis The prognosis is bad regardless of the t>'pe 
of treatment instituted, only a rare case being controlled for more than a 
few years by the present methods Due to the rapid onset and course of 
the disease, and the fact that the tumore have mvanabl> extended be 
>ond the prostate when first diagnosed, surgery has consistently proved 
unsuccessful The best results to date have been achieved through the 
use of deep \ ray therapy m combination with radium applied per rectum, 
intraurethrally, and intravesicaJly, but here too the benefits have almost 
always been but temporary At present, the treatment of most prostatic 
sarcomas is directed tow ard the relief of urinary obstruction by means of a 
permanent suprapubic tube, plus radium and deep x ray therap> of the 
tumor 

Radiotherapy, however, appears to be definitely contraindicated in 
prostatic rhabdomyosarcomas since these radioresistant grow ths are not 
only not benefited, but at times appear even to be stimulated by irradia- 
tion Hunt believes that, at present, early radical surgery (prostatec- 
tomy and total cystectomy, with ttansplantatwjn of the uretecs to the 
bowel) offers the best, if not the only, chance of a successful outcome smce 
these tumors remain localized to the prostate and bladder for relatively 
long periods and seldom metastasize to distant organs Operation, how- 
ever, must be done before the growth has progressed to a stage where it 
has resulted m dilatation and infection of the upper urinary tract 

The onl) hope of a better prognosis in sarcoma of the prostate lies 
in an earlier diagnosis, n htch might be accomplished if all } oung males 
with disturbances of urination were subjected to rectal palpation, and 
if needle biopsy w ere performed on all palpable prostatic nodes 
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Calculus of the Prostate Gland 

Iflcidence Prostatic calculi which fonnerly were believed to be 
rare are now known to occur with relative frequency The fact that 
such stones have been disco\ered more often in recent jears is un 
doubtedly due to the more frequent use of roentgenograms "Many of 
these stones give no symptoms and are only discovered accidentally 
m the course of a routine examination or during operation for some 
other pathological condition m the prostate or at autopsy In a study 
of over 250 prostates from subjects of all ages obtained m routine necrop 
sies at Bellevue Hospital (Aew York) Lowslej found one or more 
prostatic calculi m approximatelj one fifth of the glands 

Prostatic calcuh were recognized as earl> as 1687 by Donatus The 
first accurate descnption of these stones was given by Pohl in 1737 
En 1918 kretschmer exhaustively re\ lewed the literature and reported 
a total of 173 cases including 8 from his own practice In 1927 he re 
ported 76 personally observed cases ascribing this great increase m 
frequency to routine roentgenograms Young (1934) stated that 305 
cases had been reported and added 100 additional cases from his own 
service Lowsley and Hawes (1938) reported 23 cases 
Etiology Distinction must be made between (1) endogenous or true 
prostatic calcul namely concretions formed within the prostatic sub 
stance and (2) exogenous or false calcuh which are urinary stones that 
have lodged m the prostatic urethra or have formed primarily from 
unnary sediments m a communicaling pouch 
TJie nucleus of a true prostatic calculus is composed of organic material 
of an albuminoid nature but not a pure protein It may consist of 
corpora amylacea a blood clot epithelial detritus a clump of bacteria 
or necrotic tissue resulting from an abscess The inorganic element 
forms the laminated lay ers about the nucleus and is composed of mor 
game salts such as calcium phosphate magnesium phosphate ammo 
magnesium phosphates potassium phosphate calcium carbonate and 
calaum oxalate It has been pointed out (Kretschmer) that endogenous 
prostatic calculi can be d fferentiated from exogenous stones by their 
chemical composition the nudei of the latter being composed of urates 
and earthy phosphates The differentiation between endogenous and 
exogenous calcuh must rest upon the chemical exammation of their 
nuclei for exogenous stones may have an outer covering similar in com 
position to that of true calcuh 

The exact etiology of true prostatic calcuh remains undetermined 
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Fic 186 Prostatjc calculi (1) Sag ttal secUon sbow ag multiple calculi embedded la 
a prostate in which there is no hypertrophy Hie c^sule of the p ostate is thin ned out 
and compressed by the stones (2) Mult pie calcul iti a hypertrophied prostate The 
calcuh are situated between the hypertrophied area and the prostatic capsule 


The most commonly held theory is that first advanced by Thompson, 
m 1868, namely that they have their origin in corpora amylacea which 
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xjnder certain conditions, act asioreigu bodies and set up an inSzmmator} 
reaction m the mucous membrane of the acini enclosing them, as a result 
of which calaum phosphates and carbonates are cast off, these im 
pregnate the corpiora amjlacea and concert them into prostatic calculi 
R A Moore has shown how poor drainage from the prostatic glands 
predisposes to the formation of a nudeus of desquamated epithelium and 
debris to form corpora am3lacea Young believes tbej arise bj deposi 
tions from the secretions present in the ducts, just as calculi in the un 
narj tract arise from unne Practicallj allofourpatients,whoha\ehad 
all or part of their prostates remov'ed for prostatic calculi, hate shoivn 
evidence of infection, but whether such infection is pnmarj or secondarj 
to obstruction and the formation of calculi is difficult to saj 
Pathology True prostatic calculi are usually multiple, small, rounded 
(without facets), and scattered indiscnininately throughout the paren 
ch)*ma of the gland OccasionalK there will be a single large calculus 
or one large stone m association with numerous smaller stones In one 
of our cases there was a single large stone m the right lateral lobe asso 
ciated with multiple small calculi elsewhere m the gland 
These "seed" calculi are usualf> located w^thln a distended acinus of 
the prostate It is m these aani, which frequcntl) are infected that 
there is a secretion of calcium which is deposited upon the corpora 
amjlacea or other foreign substance Occasional!) a cluster of stones 
will be found in one lobe of the prostate while the remaining lobes are 
free of calculi The probable explanation of this is that the ducts drain 
ing these glands ha\e been occluded in the past, causing a chronic stasis 
or damming up of the affected lobe 

^f^croscoptcall}, the portion of the prostate containing the calculi 
shows distended acini, the mucosal linings of which are infiltrated by 
Ij mphocj tes or b> pol> morphonuclear leukoc> tes, depending upon the 
degree of infection present 

Prostatic calculosis ma\ be found at anj time of life, but is rare before 
the age of 30 \ears Of the 23 patients reported on b> Lowslej and 
Hawes, only one was under 40 \ears of age 
Benign adenomatous hj'pertrophj and prostatic calculosis not infre 
quentlj are present together (29 of 100 cases, \oung, 18 of 23 cases, 
Low slc> and Hawes) The calculi are seldom, if e\ er, located within the 
adenoma, but are found between the adenoma and the capsule, embedded 
in the remnants of the true prostate It is probable, in these cases that 
the calculi form in the parenchMna of the prostate and simultaneous!) , 
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or subsequently, the adenoma de\elops from the periurethral glands, and, 
as It graduallj increases m size, forces the stones toward the capsule 
(Henhne) 

Frequently, however, calculi containing prostates show no sjgn of 
hj’pertrophj They maj be senile and fibrotic, with atrophy of the 
parenchyma and evidence of inflammation 
Symptoms Many prostatic stones cause no sy mptoms and are dis 
covered accidentally Signs and sjTnptoms, when they do occur, are in 
no way pathognomonic The most important signs and symptoms of 
prostatic stone are urman symptoms, such as frequencv , noctuna, dys 
suna, and difficulty in starting the stream, the actual passage of calculi 
either spontaneously or following massage, and localized or referred pain 
— m the perineum suprapubic region, rectum, or, rarely , down the penile 
shaft One of our patients complained of difficulty when urinating, but 
apparently suffered no other inconvenience from the 325 stones remov ed 
from his prostate Less frequent complaints are of dribbling, incon 
tmence, hematuria, and loss of sexual power Occasionally there may 
be formation of a permeal abscess w ith a possible sequel of fistula WTien 
the stones pass out by wav of the urethra thev are often confused with 
urinary' calculi, and no doubt many pass wholly unnoticed since they are 
frequently too small to cause obstruction 
In many cases of prostatic calculi the symptoms are entirely over 
shadowed by those of associated pathological conditions, especially pro 
static hy-pertrophy and chronic prostatitis 
Diagnosis It is frequently possible to make a presumptive diagnosis 
of prostatic calculi by the rectal palpation of a bard, circumscribed area, 
suggestive of stone or a nodule, or by the eliciting of crepitation, es- 
pecially when the calculi occur m groups Enlargement of the prostate 
and more or less boggmess ma\ be present owing to a concomitant chronic 
prostatitis 

Urethroscopic e:«am]nation may reveal the presence of stones in the 
prostatic ducts Endogenous and cTOgenous calculi mav be differenti 
ated by means of the urethroscope 

Positive diagnosis is made bv roentgenography In addition to 
establishing a correct diagnosis, the number, size and distnbution of the 
stones may be determined, which aids m selecting the proper tvpe of 
treatment Prostatic calculi usuallv appear in the roentgenogram as 
multiple, tmy, seed like opacities ranged behind the symphy sis— rarely 
as cmgle, larger stones C^sto urethrograms are of value not only in 
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re\ealmg the prostatic calculi, but m determining the size of the pros- 
tate, the tj’pe and degree oJ obstnicljon to unnation, and, if ade- 
nomatous h>'pertrophj is present, its extent 
The conditions most likelj to be confused Asith prostatic calculi are 
abscess of the prostate and caranoma In abscess there is usually 
as)Tnmetncal, fluctuant enlargement and great tenderness to pressure 
Calculi maj suggest carcinomatous nodules to the palpating finger In 
certain cases of prostatic stone there maj be stony hard induration of 
the entire gland, ^\hich must be differentiated from caremoma The 
roentgenogram ^ill serve to distinguish calculi from both abscess and 
caranoma A roentgenogram should also be taken m every case of 
chronic prostatitis that fails to respond to adequate courses of treatment, 
because of the possibility of finding calculi in the prostatic parenchyma 
Because prostatic calculi so frequently exist for long periods of time 
mthout producing symptoms, and because symptoms, nhen they do 
occur, are in no way pathognomonic, it is essential, before ad\ ismg sur 
gery, to deterrmne that the calculi and associated infection are the source 
of the symiptoms, and not associated pathology elsenherc in the urogeni 
tal tract 

Treatment For the treatment of exogenous calculi— urinary stones 
lodged in the prostatic urethra or formed m a connecting pouch— the 
reader is referred to the Treatment of Urethral Calculi (p 696) 
Regarding endogenous stones If there are no subjectne symptoms, 
and the calculi are very small and have been disco\ ered during routine 
examination, they are best left alone Massage of such a prostate is 
contraindicated These patients should be examined at intervals 
When symptoms of obstruction or infection develop, and a complete 
urological study indicates that they are due to the prostatic calculi and 
associated infection, surgery is indicated 

The surgical treatment of prostatic calculi is considered under Opera 
tive Treatment of the Prostate Gland (p 932) 

Diseases of the Prostate Gland tn Children 
The prostate gland is rarely a source of trouble m childhood Some 
times a prostatic abscess wU supervene m the course of an acute pros- 
tatitis, of either gonorrheal or non specific origin In such cases the 
abscess is drained exactly as m an adult Occasionally a boy who 
practices masturbation Tinll have prostatitis, n hich is easily reliei ed when 
the patient ceases the practice Prostatitis in young boys may be a 
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cause of bed wetting It is reheved by hot rectal douches, instillations 
of nvanol dextrose and other drugs into the posterior urethra, and re- 
striction of fluids at night 

The only enlargement encountered m children is sarcoma, which m the 
past has invariably been fatal 
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CHAPTER XXIX 


OPERAITVE AND NON-OPERATIVE TREATMENT OF THE 
PROSTATE GLAND 

A Operati\t Treatment of the Prostate Gland 
A neslhcsta 

The question of anesthesia is of the greatest importance m prostatic 
operations The choice of anesthetic rests with the surgeon, and niU 
usually depend upon the patient’s age and general condition, and upon the 
probable length of time of the operation The object of anesthesia from 
the surgeon’s standpoint, is to render the patient in<ensiWe to pam with 
the least harm to him 

General inhalation anesthesia, as a complete anesthetic, is undesirable 
(in many cases prohibited) m prostatic operations because of the cardiO' 
vascular and kidney lesions which so often complicate these cases As a 
supplement to regional anesthesia, how’e>er, it has a definite place Cy^ 
clopropane or ethylene is the first choice when electrical instruments are 
not us^, and nitrous OTide when the> are 

Regional anesthesia (low spinal or parasacral) is the anesthetic method 
of choice for anj operation upon the prostate gland There are se\cral 
reasons for this (1) The anesthesia, properlj administered, is entirely 
eflecti%e for every t>TX! of operation — perineal, suprapubic, or trans- 
urethral (2) The bleeding ordinanl> is a fraction of the amount etpen 
enced under general anesthesia E\ejy type of inhalation anesthesia 
elevates blood pressure the extent of this e!e\ ation varymg m mdividuab, 
m the type of inhalation anesthesia used, and in the method of adnunistra 
tion This elevation of blood pressure results in much more bleeding than 
IS experienced under regional anesthesia (3) Fluids may be taken up to, 
dunng, and unmediately after operation This is a tremendous advan 
tage, since almost every patient undergomg operation upon the prostate 
has some impairment of one or more organs of the urmaiy g^stem making 
it important that fluids be forced as much as possible If a general 
anesthetic is used, a certam penod of abstention from the ingestion of 
fluids IS esg^ ntial Moreov er, the nausea and vomiting caused bj certain 
S7S 
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general anesthetics not only prervent the ingestion of fluids but also deplete 
the fluid content of the body by expelling the contents of the stomach 
(4) Regional anesthesia persists for purposes of operation for about 2^ 
hours and the tissues remain anesthetized to a certain extent for from 6 
to 8 hours This is a great adimntage for the following reason After 
the stress and strain of an operation, the patient passes over into a penod 
of relaxation during which there is a rebound m blood pressure The 
blood pressure which was normal, slightly elevated, or markedlj elevated 
(the last in case a general anesthetic has been used), now drops to normal 
or below normal Ordinarily this state lasts for an hour or two If the 
operation has been a long one and the loss of blood considerable, this 
penod IS lengthened and the blood pressure seriously depressed If, 
while the patient is m a state of potential shock or in a pre shock state, 
there is added the element of pain, the possibihty of his going into shock 
IS greatly increased Moreover, because of this prolonged partial anes- 
thetization patients, who are never given morphine before operation, 
may frequently escape its use altogether, thus avoiding the bowel stasis 
and Its attendant evils that accompany the use of morphine 

IftiraiiMiiS anesthesia, with pentothal sodium, is often used to supple 
ment regional anesthesia 

Generally speaking, for penned praslaieelomy we prefer spmal anes- 
thesia for better nsk cases utiluing 60 to 120 mgm of procaine hydro 
chlonde or, occasionally, nupercaine or pontocame For aged patients 
and those who are essentially poor risks, we prefer sacral and parasacral 
anesthesia (50 to 60 cc of a I per cent solution of procame caudally plus 
2 to 3 cc injected into each sacral foramen) Should supplementar) 
anesthesia be necessary, cydopropane or ethylene is preferred For 
snprapuhtc prostatectomy in younger patients and older men who are 
deemed good risks, we prefer low spinal anesthesia (60 to 120 mgm of 
procaine), supplementmg it with a generid inhalation anesthetic if neces 
sary In aged patients and those with cardiovascular lesions, local in 
fiftration anesthesia (with 1 per cent procame), supplemented wnth cyclo- 
propane or ethylene, is preferred For transurethral resection, sacral and 
parasacral anesthesia is usually satisfactory, and may be supplemented, 
if necessary, by nitrous oxide or by mtravenous anesthesia (with pento- 
tbal sodium) Some surgeons prefer spinal anesthesia for this operation, 
especially in the better risk cases, because of the contmuous troublesome 
flow of blood in the operative field 

These \ anous anesthetic methods are further described in the chapter 
on Anesthesia m Urology 
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Routine Preoperatne Preparation 

The patient is prepared for operation upon the prostate in the usual 
manner in regard to catharsis and enemas, except that, pnor to prostatec 
tom\ , purgation is gi\en at least 24 hours before operation, uhich allows 
the patient to get a night of undisturbed rest just before operation and 
to ingest sufficient fluids to make up for the fluids lost dunng the period 
of e\ acuation \ sedati\ c (phenobarbital or nembutal, 0 I Gm ) is gi\ cn 
the enmg before the operation The patient is permitted a light break- 
fast and fluids up to the time of operation (If general anesthesia is u«ed, 
breakfast and fluids are, of course, withheld ) One hour before operation, 
phenobarbital or nembutal, 0 2 Gm is gi\en 

Preparation of Operaine Field 

For a suprapubic operation, the sha\cd field should include the ex 
temal genitalia as well as the abdomen For a penneal procedure it 
should include the external genitalia and the penneum to a point well 
bejond the anus The sUn is cleansed with green soap and water and 
stenlized with alcohol, 70 per cent, followed b\ tincture of merthiolate 
or tincture of zephiran, i 1,000 

For transurethral prostatectom\ , the preparation is similar to that for 
c\stoscop\ or urethroscopv 

OperaUte Treatment of Bypertrophy of the Prostate 

Indications for Prostatectomy In general, remo\al of the prostate 
is indicated (1) in the presence of residual unne which does not subside 
under palliatne treatment, (2) in ca^cs of enlargement, without residual 
urine, where there is evidence of absorption of pus from the gland, (3) 
if there is uncontrollable pain 

Selection of Patients and Technic The ^election of patients for 
operation is a matter which descr\es the greatest consideration on the 
part of the doctor This is particularh true jn regard to patients suffer 
mg from prostatic obstruction, inan\ of whom are aged and enfeebled 
b\ cardioiascular or other complications, making operation of an% wt 
a hazardous matter 

In the treatment of bladder neck obstruction the choice of operation 
is of great importance There are three routes b> which the prostate 
ma\ be reached for surgical intervention (1) the suprapubic (2) the 
penneal, (3) the transurethral Some urologists have a preferred route 
which thev use m all case« a practice which should be roundlj con 
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demned Each of these methods has a definite place in the armamen 
tanum of the properK trained urologist, and he should be familiar with 
and utilize them all No two cases of prostatic h)’pertroph) are preciseh 
alike, and each case should be carefuUj considered and the method se 
lected which seems best suited to the particular circumstances In 
ever) case the aim of operation should be to restore urination to a con 
dition approaching the normal, elimmate residual unne and back pres 
sure, and, clear up infection 

The ordinary suprapubic and penneal operations are both highl> 
technical procedures In the hands of eiqierts, the functional results 
are about equal and the mortality of both low, considering the age and 
phssical disabilities of a majont> of the patients The chief reason 
for the populantj of the so called Fuller Freyer suprapubic operation is 
that the surgeon can carry it out with little aid, whereas the proper per 
formance of the penneal procedure requires the cooperation of a highly 
trained surgical team 

Wdespread interest has been manifested in recent jears b> both the 
medical profession and the public m regard to transurethral resection of 
the prostate gland The belief of both ph>sicians and the Jaitj that 
resection is a “minor ’ procedure, o0enng the most m results with the 
minimum of risk, has steadilj increased the number of resections 
This wave of enthusiasm has led to manj eYoggerated claims for the 
efficacy of this method to the exclusion of the open operation Man> 
urologists have attempted to reliete all prostatic obstructions, regardless 
of Size or the patholog> present b> the reaction method This attitude 
IS just as unwise as it would be to trj and fit one size and style of shoe to 
e\ erj foot The tj^pe of operation selected should depend upon the con 
ditions present in the indiNudual case It is in the careful selection of 
cases and the use of all the routes of attack on the prostate that hope 
of lowering the mortalit) of prostatic operations lies 

Resection has a permanent and highlj important place in surgcr> of 
t/ievcsicafnecic, and with the passage of time Jt is evident that its scope 
and limitations are being better defined It is applicable m a large 
percentage of cases of both benign and malignant hj’pertrophj "Man) 
patients who, because of advanced jears or marked cardiovascular and 
renal changes are unable to undergo open operation, can be relieved bj 
this method The shortened hosjntal staj is a boon to most patients, 
as well as to the hospitals and financial considerations, whether the% 
should or not, inevitabU influence the choice of operati\e procedures 
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In our ow-n service, the total mortality rate of prostatic surgerj has been 
decreased b> the addition of transurethral prostatectom) This method 
IS not, howe\er, suitable for general use in all prostatic enlargements 
Moreo\er, transurethral resection, far from being a “simple” operation, 
IS a highly technical procedure, and is definitely as much of an expert’s 
operation, and as senous, as radical prostatectomy 

Smee no two cases of prostatic hypertrophy are exacth alike, no hard 
and fast rules can be laid do'wn regarding their operativ e treatment The 
indications and contraindications for transurethral resection of obstruc 
tions at the xesical neck are considered more fully on page 909 In 
general, resection is indicated in small enlargements of the imddle and, 
m some cases, of the lateral lobes, in enlargements of the subcer\’ical 
group of tubules, for fibrous bars, for temporary relief of obstruction at 
the \esical neck m certain cases of prostatic carcinoma, or m patients 
whose life expectancy is, for any reason short , and for those n ho, because 
of age or senous complications, cannot undergo open operation 

Penneal or suprapubic prostatectomy is preferable m extensive bdobe 
or tnlobe enlargements and in great median lobe hypertrophv If the 
enlargement IS mainly mtravcsicd, suprapubic prostatectomy istheopcr 
ation of choice If the enlarged gland encroaches upon the prostatic 
urethra and is chiefiy extravcsical, penneal prostatectomy is to be 
preferred 

In certain patients mth adenomatous hypertrophy of the prostate, 
who have ceased to have sexual interaiurse, it is advisable to do a total 
prostatectomy because of the possibility of cancer developing in the pos- 
terior lobe, which is not removed during a conservative prostatectomy 
(Total Prostatectomy, p 920) If the patient stiU retains a sexual life 
however, total prostatectomy is not indicated 

Because surgeons are now operating for wider indications than ever 
before, they are undoubtedly overlookmg the possibilities of non-opera 
tive treatment which they formerly considered before performing supra 
pubic or penneal prostatectomy Resection should not be resorted to 
at the first indication of middle or lateral lobe intrusion on-operativ e 
metioefe, such as gracfoui’ bysjoads cr tbe tUsiffr, 

or the shnnkage method advocated by Kirwm, could undoubtedly take 
the place of many resections in those cases wuth mild symptoms of fre 
quency assoaated with a very small amount of residual unne and very 
slight enlargement of the prostate To the older, non-operativ e methods 
of treating bemgn hy^iertrophy has recently been added a new method — 
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namelj, glandular tberap>, based di!efi> on the Mork of Loner and his 
associates at the CIe\ eland Qimc, and of Laqueur, of Amsterdam, and 
his CO norkers (Hormonal Therapj, p 840) 

Preoperahve Preparation For Prostatectomy The most important 
step in anj t>'pe of prostatectom> is the preparation of the patient 
This consists pnmanly in properly managed drainage Careful pre- 
hminarj preparation has not only matenall) lowered the mortality of 
prostatectomy but has greatlj added to the number of those ultimatel> 
fit for operation 

Drainage Considerable caution should be exercised when drainage 
IS first instituted In man> cases of retention of long standing uremia 
has resulted from the sudden withdrawal of the entire amount of residual 
urme It is, therefore, uise to decompress the bladder graduallj before 
undertaking complete and continuous drainage It is our custom to re 
place ivith sterile boric acid solution approximately one half the volume 
of fluid removed from the bladder of a patient suffenng from retention, 
repeating this procedure ever> 6 or 8 hours for sev cral da> s if cathetenza 
tion is tolerated nell by the patient If not, the tube ma) be fixed in the 
urethra and the fluid released when necessary and the bladder partiallj 
refilled with bone acid solution A great man> decompressing appara 
tuses have been devised, one of the best being that of Young and Shaw 
Under ordinary circumstances the simplest methods are the best At 
taching the end of the tube to a bottle on a stand which is so placed that 
the tube starts at 2 feet above the bladder level and lowering it 2 or 3 
inches a day, as advocated b> Hamer, of Indianapolis, is an excellent 
method that can easily be earned out in any sick room 

After the patient has been delivered from the danger of uremia by 
gradual decompression of his bladder complete drainage is instituted 
There are three different ways of accomplishing this, (1) by suprapubic 
drainage (suction or syphon), (2) b> indwelling urethral catheter, (3) 
by repeated {interim) catheterization 

Repeated cathelertzahon, even under the most favorable circumstances, 
carries vsnth it the danger of traumatism, starting up of retention, or stir- 
ring up of a latent infection if continued for any considerable length of 
time Stiprapubic drainage is necessary when tliere is a considerable 
degree of unnary infection or renal impairment In our clinic, supra- 
pubic drainage is accomplished bj means of the Ken} on double tube and 
suction furnished from a general qrstem bj a wall v acuum (Suprapubic 
C} stostomy, p 1 105) With better education of both the medical pro- 
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fession and the la> public in the importance of earl> treatment of pros- 
tatism the number of cases requirmgprebminar> suprapubic c>stostom\ 
has steadilj declined In the majont} of cases one-stage prostatectomy 
wth preliminary drainage bj induelhng uretJ ral calJ ekr is now not onh 
possible but advisable If as occasional happens the response is not 
satisfactory a suprapubic cystostomj is performed and the patient al 
loived to dram until his general condition fulfills operatne requirements 
The use of the Foley self retaimng catheter has done awaj with most of 
the discomforts and incon\emences formerly attending indwelling ure 
thral catheterization 

Tie leiiglh of the dramage period \anes with the indmdual patient 
The earher stage at which many prostatic patients now seek medical aid 
has materially lowered the average length of the preprostatectomy dram 
age period The present average is about 3 to 7 dav s whereas a decade 
ago the average was approximately 10 to 14 days Some patients of 
course still require much longer treatment Drainage should be con 
tinued until the patient has attained his maximum of renal effiaency as 
determined by the comparison of a senes of pbenolsulpbonpbthalein and 
blood-chemistry tests The kidneys usually respond well to treatment 
unless there is long standing infection or destruction of tissue and as the 
bad., pressure is relieved and the renal function improved hypertension 
which is verv common in these cases is lowered WTien thepatient has 
reached his peak of improvement it is advisable to operate because like 
athletes in trainmg these old gentlemen sometimes go stale and begm 
to slump It then takes a long tune for the patient again to reach his 
maximum of functional effiaenev 

Of even greater importance than the laboratorv tests are the general 
aspect and spint of the patient We are alwavs pleased to have the 
patient express a desire to proceed with the second stage of the operation 
becau'^e this indicates that his morale is good and is usuallv a reflection 
of his general bodilv condition Regardless of the <iaUsfacton results 
of the laboratory tests if he has not reached a condition where he can face 
the ordeal of operation with confidence and ev en cheerfulness the opera 
tion s&oufcf be postponed untif fie lecis fit and anxious to proceed 

Rotiline Examtnaltott A plain x rav is alwav s taken to determine the 
size conformation and location of the ladnevs B\ thi* means an 
occasional case of b lateral polvcvstic kidnevs has been discovered and 
the patient s life sav ed bv not operating If there are stones m the upper 
urinary tract it is important information which the surgeon receives 
fromanxrav examination Routinecvsto urethrograms are also made 
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•Vn electrocardiogram is xegularlj made The information thus 
gamed, whether it be favorable or unfavorable, is of great importance to 
the surgeon 

Blood pressure estimations o\er the penod of preoperative preparation 
are most helpful A subnormal blood pressure or a too sudden’ drop 
from an abnormalh high blood pressure, is \Tened with alarm A fall 
in blood pressure is usualU noted during the penod of prehminarj dram 
age, and is probably due to the relief of the general bodil} mechanism 
from the retention m the blood of toxic elements resulting from obstruc 
tion and back pressure 

Fluids Diet Fluids should be forced during the preoperative course 
to about 4 000 cc a day unless the patient has cardiac disease If the 
patient is unable or refuses to take the required amount b) mouth, the 
oral mtake can be augmented by the administration of fluids by rectum, 
hypodermoclysis, or intravenous injection A very exact record must 
be kept of both the fluid mtake and output 
The patient is given a regular or high caloric diet unless diabetes or 
some other special contraindication exists 
Hesl Both from the physical and the ps> chological standpoints, it is 
preferable to keep these elderly patients up during the day unless there is 
elevation of temperature or some other definite contraindication 
lledtcalton "SYben the unne is infected, a urinary antiseptic should 
be given up to the time of operation The newer sulfa drugs, m small 
doses, are satisfactory for this purpose We usually prescribe sulfadia 
zme, 0 5 Gm 4 times a daj For the occasional patient who does not 
tolerate well even this small dose of a sulfa drug, methenamme may be 
used — 0 3 Gra , dissolved in a glass of water, every 2 or 3 hours Acid 
sodium phosphate, 0 3 Gm is given with the methenamme For stub- 
bornly alkahne unne, pjndium, 0 1 Gm 3 times a day, is ver> useful 
A low carbon-dioxide coefBaent of the blood means hj’peraciditj , 
wfircfi IS re/ieved by tfie acftninisfration of sodfum fjrcarJjcrnafe 6j mocrtfr 
or rectum m a 5 per cent solution 

Bladder Irrigations Whenever a patient has an indwelling urethral 
catheter, this must be irrigated once m 24 hours to prevent the formation 
of urates A 2 per cent solution of bone acid is usually employed unless 
active bleeding or considerable infection is present WTien there is bleed 
mg or severe bladder infection much more frequent irrigation becomes 
necessary These patients are usually put on intermittent bladder irriga- 
tion Fiormal saline or silver nitrate solution, I 10,000 is usuallj used 
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when bleeding is present, sahae or potassium permanganate solution, 
I 10,000 when there is •severe infection 
Care of Drainage Tubing and BoitUs ITie rubber drainage tufamg and 
glass connecting tubes must be changed for dean, sterile tubmg every 24 
hours, and the drainage bottle e\ei> 12 hours 

Vtnal Preoperatre Examtnalton On the da> of operation the patient 
IS gi\en a final thorough phj sical examination which indudes the general 
appearance, head (ejes and tongue particular!}), chest, abdomen, and 
extremities A careful rc\new is made of his temperature and pulse rate 
diarts and blood pressure comparisons The advantages of such a course 
ha\e been repeatedlj exhibited to us m our urological work Not in 
frequcntlj a patient, apparently entirelj read\ for surgical inter\ention, 
has been di‘5CQ\ered at the last moment to ha\e some comphcating con 
dition making postponement of the operation advnsable 

Technic of Preliminary Cyslostomy The following technic, now in 
use at Bellev’ue Hospital (New \ork), offers certain advantages over 
older procedures and has been used roost successful)} b> Dr ^\^lIlam 
Delzell of that institution, to whom we are indebted for permission to 
incorporate it irr this text book 

The bladder is filled vvath a solution of acnflavine, bone acid or other 
neutral medium A catheter is left tn situ in the distended bladder, the 
distal end of the catheter being closed with a clamp to prevent escape of 
the distending Quid B} a linear incision earned through the skin and 
fascia, the recti muscles are split, the opierator stopping to tie off all 
bleeding points as thev appear The transverse fasaa is incised with a 
U mct«ion just above the pubic bone, and the pcntoncum carefully 
peeled back, using a gauze colored finger, with as httle trauma as pos 
sible The exposed bladder is rcadil} recognized b> its charactenstic 
blood vessels, and two Allis clamps arc placed upon its wall 
At this point an assistant releases the clamp upon the catheter, per 
mitting the distending fluid to flow out until the bladder is entirely 
empt> He can accomplish this by slipping his hand beneath the stenle 
cloth, if the catheter has not previouslv been connected with a drainage 
tube leading to a container on the floor It is better, howe\ er to hav e 
such a connection arranged beforehand so that the assistant can reach 
the clamp without the ncccs>it} of fedmg beneath the sterile draping 
InciMon through the bladder wall is now made between the two Allis 
clamps, uitlwul danger of tti/ecled fluid coming tn contact utth the uound 
or splashing into the space of Rel’tus The operator now inserts his 
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gIo\ed finger into the ^\ound, to examine the enlarged prostate and the 
interior of the bladder, after ^hich the glove on the examining hand is 
removed and a fresh sterile one assumed in its place The procedure is 
then completed in the usual manner (Suprapubic Cj stostomj p 1103) 
Suprapubic Prostatectomy In general enucleation of the prostate 
gland bj the suprapubic route is indicated in cases in which the prostatic 
intrusion is mainly intravesical 

The technic preferred by us is the so called Fuller Freyer operation, 
originated almost four decades ago 

Prehmtnary Bilateral Vasectomy It is our practice to perform bilat 
eral \a«ectom> before every suprapubic prostatectomj m order to avoid 
postoperative epididymitis as the orifices of the ejaculatory ducts are 
apt to be injured dunng enucleation and laid open to infection 

Technic of Suprapubic Prostatectomy The properly prepared and 
anesthetized patient is placed on the operating table in such a manner 
that he may readily be put m the Trendelenburg position If there has 
been a preliminary cystostomy, the high suprapubic fistula from this is 
mased doivnnard tonard the symiphysis and the bladder wound incised 
toward the vesical onfice If there has been no preluninary cy stostomy, 
the bladder is exposed through the incision preferred by the operator 
(vertical midline inverted V, etc.) and the bladder wall grasped by two 
AUis clamps and incised to the desired length belw een them 
The capsule of the most projecting portion of the prostate is opened 
with scissors The operators finger is inserted through the opening, 
the line of cleavage established and the enucleation accomplished by 
sweeping the index finger in all directions inside the capsule until the 
enlarged gland has been entirely detached from it Great care must be 
taken to avoid splitting the top of the vesical onfice, with the inevitable 
injury toSantonni s plexus and the severe hemorrhage which this accident 
mvolves 

When the finger reaches the verumontanum, some difficulty in enu 
cleation is mvanably encountered As this is the most distant point 
that the finger endeavors to reach, a short finger may not be able to 
attain it Consequently, the gland may have to be grasped and tom 
awav , usually bringing with it some or all of the verumontanum smucosa 
The ejaculatory duct orifices are thus denuded of their natural protection 
against infection, and cpididymutis is hkely to occur if bilateral vasectomy 
has not prev^ously been done 

The two fingers m the rectum while the prostate is being enucleated, 
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stead^ the gland ajid pu<ih it foinard toward the suprapubic opening, 
making the enucleation far ea*;ier 
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Fig 187 Suprapubic prostatertomj tt 2) The high suprapubic fistula from the 
preceding cystos tom) isirCised downnard The Uaddernoued is incised toward the sesical 
orifice (3) The bladder has been opened eiposing the intruding prostate The capsule 
of the most projecting porOon {the median Inbe here) is incised (4) \ finger in the rectum 
pushes the prostate well up mlo the bladder (sagitUI \-iev) 

The prostate enucleated, the patient is put in the Trendelenburg 
position All remaining tags of tissue are cleared awa\, lea\nng the 
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^ic 18S Suprapubic prostatMlomj (I) The capsule sbt (2) The finger is inserted 
through me opening and enucleation commenced (3) Sagittal view of enucleation 

prostatic capsule smooth, viith no debns to undergo necrosis and encour 
age infection of the cavit> left b\ remo\al of the gland Using sponge 
forceps, a sponge of gauze is dipped m hot saline and inserted into the 
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prostatic cavitj to control the immediate hemorrhage Pressure can be 
put on bj the assistant The cavity is then packed iMth \aselme 
gauae this gauze is a semifluid substance, the prostatic capsule will 
expel a portion of it should the packing be too tight, thus automatically 
relieving any undue pressure A K,enyon double suction tube is fixed m 
position M ith plain catgut at the highest point in the bladder incision and 



Fic 189 Suprapubic prosUtectomy (t to 5) The enucleation of the prostate is con 
Unuerf care bcins taLen to aioxi splitting the (op of the vesical onhee with resultant 
injury to Santorini s plexus 

the highest point in the abdominal wound The bladder nail is repaired 
bj catgut sutures, one of which is tied around the suction tube A small 
cigarette dram is inserted along the suture Ime of the bladder The ab 
dominal wound is closed in layers, using plain catgut for the recti and 
fasaa, and, for the skin, interrupted sutures of silk, dermal, or silknorm 
gut, one of n hich is tied around the suction tube 
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Prostatectomy Hemostatic Ba^s One of the numerous prostatectomy 
bags for the arrest of hemorrhage is often used in place of the vaseline 
gauze The Pilcher and Brake bags are small, pmform rubber bags wth 
along urethral tube and a short lube whidi extends out through the supra 
pubic wound The urethral tube of the Pilcher bag is in one piece with 
the bag, but the catheter of the Brake bag is separate and is inserted 
through an inner tube m the center of the bag These hemostatic bags 
are inserted as follows After the prostate has been enucleated, the glove 
IS changed for a sterile one A sound is passed through the urethra and 
the catheter end of the bag is inserted on the sound and drawn through 
the urethra The bag is then inflated with water through the suprapubic 
tube and inserted into the prostatic cavity and placed under tension 
(using the Hamer anchor) for 2 to 6 hours, depending on the amount of 
bleedmg The tension is then partly released, leaving the water filled 
bag m place After 12 hours the tension is entirely released, and after 
24 hours (usually) the bag is deflated but still left m position If no 
hemorrhage occurs within 48 hours, the bag is removed suprapubically, 
and, in the case of the Pilcher bag, a urethral catheter is inserted \Vhen 
the Brake bag is removed, us separate catheter remains m position 

Removal of Gauze Packing The packing is removed 38 to 48 hours 
after operation — ^30 to 60 cc of 2 per cent procaine borate solution first 
being instilled into the bladder to ease the pam of removal 

Perineal Prostatectomy If the prostatic hypertroph} is largely 
extravesical, removal of the prostate by the perineal route is usually 
preferable 

The technic preferred by us is a modification of Young s conservative 
perineal prostatectomy 

Preliminary Vasectomy When the prostate is enucleated bj the pen 
neal route according to our techme, the verumontanum is respected and 
the orifices of the ejaculatory ducts do not suffer mjurj Therefore, 
prelimina^ vasectom^ is unnecessaiy Some operators, however do 
this procedure on each patient 

Technic of Perineal Prostatectomy Penneal prostatectomj is fre 
quently preceded by a suprapubic cystostomy for drainage, but m many 
cases drainage is secured by the use of the indwelling catheter, so that 
there is no suprapubic wound 

The patient is placed on the operating table m the exaggerated hthot 
omy position A Lowslej tractor is passed into the bladder through 
the urethra and its blades opened A crescentic incision is madethrough 
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the penneal shjn about one indi abo\e the anus, and the space on each 
side of the central structures opened by sharp and blunt dissection The 



Tig 190 Suprapubic prostat«loin> ( 1 ) Sagittal nw showing the appearance of the 
cavity after removal of tie prostate (2) The cavity is packed with pctrolalura gauze 
(or one of the numerous proatatectomy b^s may be used instead of tie gauze) (3) \ 
Kenyon double suction tube is fized ui p€«t«>n at tie lop of the vesical wound, and (4) a 
cigarette drain is inserted at the top of the wound in the body wall (5) Tlie skin mas on 
is closed n ith the tul>e and drain emerging at the top 


central tendon of the penneal musdes is then jna»ed behind the point 
y\here the lateral penneal muscles jom it This allows the central struc 
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tures to be pulled upward with the bulb and lateral perineal muscles A 
Kocher clamp is fixed to the postenor part of the central tendon and held 
in the left hand for the purpose of traction The index finger of the left 
hand is inserted into the rectum and the hand co\ ered w ith a tow el The 
dissection is carried deeper and the recto-urethralis (the important re 
flection of the levator am which attaches the rectum to the urethra at 




Tic 191 Petuieal prostatectoui) With the fingers in the ischiorectal fossa the cen 
Iral tendon behind the tiansvetse per neal muscles ts mased (after a crescent c incvs on has 
been made through the sk n and the isch orectal fossa On each s de of the central structures 
opened bj sharp and blunt dissection) 

the apex of the prostate) is mased The levator ant is then dissected 
from the posterior surface of the prostate which is recognized bj the 
glistening fascia of Denonvilbers covering its posterior surface Thus 
not only has the piostenor urethra not been opened — an extremely im 
portant point m the prevention of incontinence — but often it is not even 
seen The left index finger is removed from the rectum and the glove 
changed A posterior retractor is placed in position 
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\n iii\ erted \ slit is made in the postenor surface of the prostate 
(its apes bemg at the exact apex of the prostate) and earned donra to the 
pO'Jtenor urethra Wlien this tongue-shaped flap is drarra bad, the 
^erumontanum is seen A transverse masion is made m front of the 
verumontanum and deepened in such a manner as to separate the middle 
lobe from the postenor lobe with its dividing fibrous leaflet which con 



Fic 192 Penpal prostat ert oiny Tlie ladex fiisE*r of tte operaior s left hand is insated 
into tie rectum, protecting tiat 'troctaje *ad tie reclo-uietirsLs cnisde 15 inosed. 


»e\s the ejaculatory ducts Ihrou^ the pio'tate. This procedure leaves 
the ejaculatorv ducts uninjured and stiH retaining their no rmal onfitts — 
a fact that accounts for the low incidence of epididvmitis following our 
technic- The enucleation of the gland is continued bv «^aratiDg the 
presenting hvpertrophied portion from the cap ule The mdex finger is 
inserted into the prostatic urethra and the antenor omirms ure “pht. 
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care being taken not to injure the internal sphincter anj more than is 
absoIutel> necessary Should the sphincter be split at the top, there is 
grave danger of tearing into the plexus of Santorini, m ith resulting hemor 
rhage The hypertrophied massisnon grasped with the Louslej clamp 
and remo\ed en masse 



Tig 193 Perineal prostatectomy ITje bulb is rotracted upo’ard The finger in the 
rectum exposes the apex of the prostate The gtoo>e bet i een the rectum and the proa 
tate IS seen 

The vesical orifice is grasped with an AlUs clamp the Lo\\5le^ tractor 
closed and removed, and (he finger introduced into the \esical onfice to 
identify and remove an^ fibrous tags, small nodules of prostatic tissue, 
or a subcervical gland enlargement These half destro\ed tissues, if 
allowed to remain, constitute a future menace to the free passage of 



Fio 194 Penneal pro‘tatectom% The postenor surface oJ the prostate basing l-een 
exposed bj dissection /com it of the levator aoi ao inserted V inawon is made ihr luzh 
It and into the (Msterior urethra. 



Fig 193 Perineal proatateclomj Ketiamon of the \ 'hajied flap reseals the intact 
s'enimoDlanum The mi Idle lobe is separated from the posJeno" lobe by sharp and 
blunt dis'eclion 
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Fig 196 Penneal prostatectomy (a) Cross sect on of the enlarged proslatic lobes 
w th the retractor in position (b) Crosssecton sbo ving the finger separat ng the adenoma 
from the capsule of the prostate The large dra tng is a sag \ e v of the bladder and 
prostate The inde* finger is sho n> ttuig the anter or comm ssure 

remoted vitth the Lousier clamp through the \esjcal orifice itntbout 
difficulty 

A !No 24 r Toley self retaining catheter is introduced into the bladder 
through the urethra and secured by filling the small encircling bag 

The membranous urethra just externa! to the apex of the prostate is 
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plicated by a mattress suture of chromic nbbon gut, iihich greatlj reduces 
the chances of p>ostoperatu e incontmence of unne The \esical orifice 
and prostatic capsule are packed with suffiaent \asehne gauze to arrest 
any bleedmg The floor of thepeKis is closed by approximating the two 
ends of the levator am muscle with a diromic catgut suture The skin is 
dosed with interrupted sUk or dermal sutures 


Fig 197 Pennea] proslatecloim Sapttal view showing the eomplelion of the opera 
boa with a Peaaer caUieter in the bladder aod the cajsule of the prostate aod vesical neck 
filled with s aselme gauze for the purpose of hemo ta js. (M e now use the Foley catheter ) 

Kemtral of Catue Packing The gauze is renioied in 24 hours or less 
under ordinary arcumstances The remoiai of the packing must be 
done > er> gentl> , as otherwise the pain is excruciating It is sometimes 
necessaiy to gi% e gas for this procedure 

Belt 5 Approach in Perineal Proslaleclomy In the approach recentlj 
described bj Belt Ebert and Surber, use is made of the cleat age plane 
present between the longitudinal musde fibers of the rectum and the 
external sphincter am rausde B\ usmg this route the capsule of the 
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prostate can be exposed bloodlessly and without cutting a nerve. The 
approach, as descnbed b> its authors, is as follows. 



Fic 19$ Lowsley piostatic tractor, mUtconedshaftaad bladesthatareopenedaad dosed 
by ineaas of s Loob 

A curving transserse penneal incision cm from the anal mu- 
cosa e3:poses the delicate fibers of the median raphe Tbe'e are cut, 
revealmg the arching fibers of the external rectal sphincter, which are 
raised to disclose the glistening longitudinal muscle lai cr of the rectum 
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The anal canal and rectum are depre^ed and pushed bacLw ard, defining 
the central tendinous plane of the perineum The areolar tissue and 



Proslahc Iracler 


Bladca oP 
(ra^'lct* opened 


pfflSbl C tracTar 


Fic 199 Lowsicy prostaUc tractor (I) Shows method of mtroduang the tractor 
Without the cur\ed shaft it would be difficult if not impossible to pass the instrument into 
the bladder (2) The blades of the tractor are opened and traction about to be maintained 


tendinous portion of the recto urethralis muscle joining the rectum to 
the base of the perineal membrane ate snipped through re\ea!ing the 
anterior free borders of the lc\atoresani and the flat sheath of the recto 
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urethralis The recto urethralis is split mediall> and retracted lateralh 
Tilth the levatores am, exposing the fascia of Denonvilhers covering the 
postenor surface of the prostatic capsule 
Control of Hemorrhage Following Prostatectomy Steps to prevent 
hemorrhage should be instituted at the time of operation To rest m the 
hope that further packing or other manipulations might be accomplished 
m case the patient continues to bleed for several hours after operation 
usiiallj results in disaster, because even slight manipulation causes pain, 



and ver> little pain, inflicted at a time when the patient is m a state of 
(fepressecfbfood pressure, wift’haveaproibund'eifecf ancfmav even throw 
him into shock The wise surgeon therefore, stops the hemorrhage be 
fore he begins to sew the wound 

This is easily accomplished m pennea! prostatectomv , because bleeding 
points can be observed clamped and ligated in a satisfactorj surgical 
manner The general ooze, which alwajsoccurs, is controlled bv packing 
the cavit} of the prostatic capsule hghtlj with vaseline gauze Anv 
cav it> that is packed too tightlv will att«npt to evpel the foreign bod\ , 
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and the resulting spasmodic contractions tend to cause continued hemor 
rhage 



Suprapubic prostatectom% presents a \er) different problem The 
caMt} whence the enlarged prostate has been remo\ed is difficult of 
access In case of se\ere hemorrhage, it is possible to put the patient 



Fie 302 True middle lobe etil»geineDt of the prostate « Ibasubcervicalgroupenlarsenient 
embedded into it 



904 


cuMCAL tmotoc\ 


It IS important to keep the patient dn and w arm and to tra/isport him 
to his bed as quicklv and quietly as possible If he has had spinal anes 
thesia, the head should be kept lowered for at least 8 hours Elderly 
patients in particular should be turned from side to side frequently while 
in the Trendelenburg and horizontal positions in order to present hjpo- 
static pneumonia and to stunulate the arculation as a preventive against 
the formation of thrombi Shallow and infrequent respirations may be 
changed to deep, regular respirations b> S minute inhalations of oxygen 
and carbon dioxide at frequent intervals 

Blood pressure esttmalion is the most important single item in the ob 
servation of the patient for the first 24 hours The blood pressure 


Rl LaU 



Tic 204 Speamen temoved by pcnneal prostatectomy Note the relative sue of the 
three enlarged lobes in Uus parUruIar case 

should be taken e\er> 2 hours or oftener until it has passed through its 
period of depression and has again risen to a safe level Both hemor 
rhage and the drop in blood pressure are much less in prostatectom> 
under regional anesthesia than in operation under any of the inhala 
tion anesthesias 

PostopercUve pain should be avoided b> cverj means possible WTien 
regional anesthesia with procaine has been used the anesthetic effect 
continues to a certain extent for from 6 to 8 hours, so that the patient is 
tided over the tr>ang period of depression and usuallv sleeps well the 
night after operation 

The drainage apparatus is connected with the suprapubic drainage tube 
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or the urethral catheter as soon as the patient is settled m bed The 
drainage tubes must be frequently inspected to make sure that there is 
constant free drainage, and must be changed every 24 hours for dean, 
stenle tubing The dramage bottle should remain uncovered for several 
da>s after operation so that bleedmg, if it occurs, ma> be detected 
promptly The bottle is changed every 12 hours In supraptbic cases, 
the dramage tube is usually removed on about the sixth da> , drainage 
thereafter being mamtained by means of a tube m the urethra until the 
suprapubic wound is healed We use a suprapubic suction cup, held in 
place by adhesive straps, to take care of any suprapubic leakage and 
bridge the period between the removal of the dramage tube and the 
healing of the suprapubic smus (see p 1151) The cup is connected to the 
suction apparatus m the same manner as the double suction tube Some 
surgeons use the cup wnthout a catheter in the urethra Tti perineal 
cases, the dramage tube is now inserted through the urethra (Foley cath 
eter), and is left m until the wound is healed 

The unnary oittpnl of the prostatic patient is of the greatest importance 
The chief object of the preoperative treatment is the securing of good 
drainage Postoperatively, fluids should be given in increasing amounts 
as soon as the immediate effects of the operation have worn off As a 
rule there is little or no vomiting following regional anesthesia, so that 
small amounts of fluids may be given almost immediately Generally 
speaking these patients should take from 3,000 to 4 000 cc of fluids daily 
Both the fluid intake and output must be very carefully measured and 
charted (Chartmg Fluid Intake and Output p 1154) Prompt measures 
must be instituted to stimulate the kidneys to increased activitj if they 
appear sluggish This may be accomplished by infusions of normal saline, 
with or without glucose, and by the use of drugs such as potassium citrate, 
caffeine, and thyroid residue 

Perineal trngaitons following perineal prostatectomj keep the area 
clean and relieve any pam and inflammation The soiled dressing is 
removed and the perineal area is cleansed with green soap solution and 
water It is then irrigated with warm hydrogen dioxide, nvanol dex 
trose, 1 2,000, bichloride of mercury I 1 000 or ory cyanide of mercury, 

1 1,000 and a fresh, stenle dressing applied 

Mainlatntng the fattenl in a semt-erect posttmi as «oon as possible after 
the operation is important for several reasons (1) the upright position 
favors dramage, (2) it greatly reduces the danger of hy^iostatic pneu 
monia (3) it has a good psj chological effect • FoUovnng penneal prosia 
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tectomy the patient is usually allowed to sit qp m bed on the third or 
fourth day a careful examination of his legs and thighs having first been 
made to make sure that no thrombus is present Were this examination 
general we feel man> a fatality due to embolus might be a\ oided by 
recognition of the condition The patient is kept lymg quietly in a semi 
reclinmg position for several days longer and should be pre\ented from 
straming at stool as fatal emboh are sometimes dislodged b> such efforts 
About the seventh or eighth daj be is encouraged to sit up m a chair a 
very tight bmder having first been applied so that the wound wdl not be 
mterfered with He should sit on a hard surface — nev er on a rubber nng 
or an air mattress At the first sign of sj ncope or collapse he should be 
returned to his bed but if he stands it well he should be allowed to sit 
up for 20 to 30 mmutes As his oindition improves he should be en 
couraged to take short walks around his room These shght but gradu 
ally prolonged activities will accustom his heart to future exertions and 
are most important in the patient s convalescence Follcieing suprapubic 
prostalechmy a urethral catheter is inserted about the sixth postoperativ e 
day and the patient is lifted from his bed on the seventh day fitted with 
a tight binder and permitted to sit m a chair for 30 minutes this period 
being gradually lengthened 

Dihlalion of lie sphincter by sounds or preferablj bj the KoUmann 
dilator IS done three weeks after prostatectomy This procedure is 
necessary to overcome the tendemy to stricture of the v esical orifice due 
to contraction of the circular wound during healing and scar formatiom 

Postoperative Compheaboas Because of the advanced age of manj 
of these patients the possibihty of complications following prostatectomy 
IS greater than m general surgerj 

Shock The u^ of spmal or sacral anesthesia m prostatectomy greatly 
reduces the danger of shock but one roust be prepared to deal with it 
nevertheless Shock is induced by loss of blood traumatiaation of the 
tissues with consequent pam injurj to the nervous mechanism and 
certain toxic substances It is marked by very low or imperceptible 
blood pressure pallor cold clammy skm w'eak thready pulse and rapid 
shallow breathing 

The ordmarj methods of combating shock are familiar to ever) one (1) 
raising the foot of the bed on shock bIo<ks (2) keepmg the patient warm 
and absolutel) qu et (3) administenng fluids and stimulants by mouth 
or parenteral!) Jsormal saline solution mjected mtravenously raises 
the blood pressure m from 30 to oO mmutes and often tides the patient 
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over satisfactorily Ho^sever, we prefer the intravenous injection of a 5 
per cent solution of glucose A transfusion of properlj tested blood may 
be given in extreme cases An important thing to remember m shodc 
IS that many a person has been ^Tailed by kindness " Close, trained 
observation is essential, but all the various ways of bedeviling a sick man, 
by unnecessary hospital routine measures, should be scrupulously a\ oided 
More patients have been brought out of shock bj intelligent neglect, after 
proper stimulate e treatment has been given, than by elaborate routines 
which continually annoy the shocked patient 

Hemorrhage Some general oozing from the vascular prostatic bM 
may persist despite packing but se\ere postprostatectomy hemorrhage 
IS relatively uncommon However, it may occur in spite of the utmost 
care at the operating table, and isonly dealt with by prompt and efficient 
cauterization or packing, or, if a hemostatic bag has been left in the pro 
static bed, by the application of traction on the urethral tube, which 
usually will check the bleeding Hemorrhage is manifested by symp 
toms of shock, clotting of the drainage m the bottle, and the passage of 
blood clots through the urethra (if the patient has had a suprapubic 
operation) and through the urethral catheter or into the dressings (if a 
permeal procedure) 

If the patient has a suprapubic wound, it is relatively easy to remove 
the drainage tube and pack or repack the prostatic bed, but in a one stage 
perineal prostatectomy a more difficult problem presents itself and must 
be dealt with as indicated Often suprapubic cystostomy is the method 
of choice Fortunately, the control of hemorrhage is easily accomplished 
at the time of operation in penneal prostatectomj because bleeding points 
can be seen, clamped, and ligated in a satisfactory surgical manner, so 
that severe postoperative hemorrhage is uncommon 
^Vhen hemorrhage is shght, intra\ enous injections of saline, glucose, or 
gum glucose are gi\ en, but if there is much loss of blood, a transfusion of 
properly tested blood may be necessary 
Cardiac Comphcafions In patients who have been properly prepared 
for operation it is surpnsmg bow seldom a bad heart wnll begin to decom 
pensate Occasionally this does occur, and one may see auncular fibnlla 
tion, dilatation, or heart bJoti. When this happens, the heart is stimu- 
lated with appropriate drugs It is often advisable to put such a patient 
in an oxygen tent 

Pulmonary Comphcalwns Hlasstie lung collapse is a very rare sequel 
to prostatectom> , but may happen 
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Embolism of a lung is one of the complications most feared b\ e\cr\ 
surgeon Wlien it occurs, the patient is ah\a}s seriouslj embarrassed 
and often dies Both the circulator) and the respirator\ s^ stems are 
affected It is usuallj necessarj to stimulate the heart and put the 
patient in the ox)gen chamber as well 

Pneumonta is not as common a complication with regional as with gen 
eral anesthesia A careful nurse will move the patient up and down and 
genth roll him to one side and then to the other in an endea\or to pre\ ent 
passi\ e congestion of the lungs w hich maj induce pneumonia 

Gastrointestinal Complications Acute gastric dilatation is relie\ed b% 
passing one of the numerous tubes into the stomach The tube ma\ be 
inserted through the nose and left m position for sc\eral da\s for the 
purposes of gastric lavage and the release of gases 
//cHJ occurs all too often Itisusuall) relieved colonic irrigations 
pituitnn and the use of turpentine stoops Poultices and other forms 
of heat applied to the abdomen are helpful Rarelj it ma> be necessarv 
to perform an cnterostom> to relieve the excessive formation of gas 
Renal Complications Both before and after operation the urmarv 
output of the prostatic patient should be constanth under observation 
and prompt measures instituted to stimulate the kidnevs if the) appear 
sluggish -4«»ria ma> occur poslopcrativel), in which event heroic 
measures are necessary to start the secretion of urine One or more of 
the following measures will usually prove successful infusions of h)'pcr 
tonic salt solution and glucose, SO per cent, irrigations of the bladder and 
renal pelv es with w arm solutions, the administration of certain drugs such 
as caffeine, potassium citrate, and thyroid residue, and, m extreme cases, 
decapsulation of the kidneys No one method is alwa>s successful but 
each should be given a trial when indicated 

Toxic nephritis is manifested bv a drv tongue, fetid breath v omiting 
and diminished output of unne Efforts should be made to ebminate 
toxins by means of hot applications to the kidneys and high colonic irn 
gallons, as well as by the measures advocated in anuna 

Postprostatectomy FoUow-op The postprostateclomv patient should 
be under the care of his surgeon for an indefinite period Frequent dilata 
tion with sounds or the KoHmann dilator to prevent stnctu'“ at the 
vesical orifice, should be done The patient’s diet and methods of elimi 
nation should be carefull) supervised and ample relaxation insisted 
upon Hormonal therapy (testosterone) has been found helpful m the 
after care of many of these patients A postprostatectomy patient may 
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easilj outlive his contemporaries if he is temperate in his appetites and 
regular and moderate in his habits of work and relaxation 
Transurethral Resection of the Prostete During the last two decades 
a vast improvement m instruments and electrical currents has brought 
transurethral resection of obstructions at the vesical neck into great 
prominence some urologists even gomg so far as to attempt to replace 
perineal and suprapubic prostatectomj bj this method The idea of 
attempting to o\ ercome obstructions at the bladder neck b> transurethral 
manipulations is by no means a modern one Various periods in 
surgical historj have been marked b) enthusiasm for this method of 
attacking the prostate, and bitter controversies have resulted As 
far back as 1603 the FacuUe de Pans passed a vote of censure against 
Turguet de Majenne for practicing this method 

Advances in knowledge of the anatomy and pathology of the bladder 
neck, and improvements m instruments and electrical apparatus have 
combined to make transurethral resection of certain types of vesical 
neck obstructions a boon to mankind Every urologist and indeed, 
every medical practitioner should understand which tyiies of prostatic 
obstructions are suited to treatment by this method and whichare not 
fndtcalions and Contratndtcaltons for Transurethral Eeseefton of (he 
Proslate Transurethral resection is applicable onlj to a definitel) 
limited set of conditions Within these limits its usefulness has been 
amply proved Indicationsfortheresectionofprostaticobstructionbythis 
route, according to our expenence, are (1) intrusion of a slightly or mod 
erately enlarged middle lobe, with or without slight lateral lobe enlarge 
ment, (2) slightly or moderately enlarged lateral lobes without median 
lobe enlargement, (3) subcervical gland hypertrophy causing frequency, 
(4) certain cases of carcinoma of the prostate wnth obstruction at the 
vesical neck, (5) conditions of marked renal impairment, grave heart 
lesions, or other constitutional disabilities which cannot be removed by 
suitable preoperative treatment (here the aim must be merely to establish 
drainage) (6) senile patients unable to undergo open operation Even 
m this last type of case, if the prostatic obstruction is of a pathological 
type better handled by open operation, it would be advisable to perform 
cystostomy and prepare the patient with extra care, then, if the general 
condition can be made to warrant it, perform a prostatectomj rather 
than attempt resection by the transurethral route 
In addition to the treatment of the foregoing ij-pes of prostatic ob 
structions, transurethral resection has been proved highly «ati»factorj 
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for the treatment of median bars (p 842), contractures of the \esical 
neck (p 1065), and congenital \al\es of the postcnor urethra (p 685) 

JIanj urologists behc^e that «n the treatment of prostatic carcinoma, 
wth obstruction of the vesical neck, transurethral resection combined 
\Mth radium is the method of choice after the diagnosis has been es- 
tablished As a diagnostic aid for the detection of malignanc> , howe^ er, 
it !ea\es much to be desired Tissue removed bv the cutting electrode 
does not lend itself to the preparation of sections as v\cll as that secured 
b> the scalpel Xot onlj is it difficult to differentiate cell structure 
which has been in contact with the electrocauter> , but, also, the fact 
that questionable tissue is frequcntlv left behind throws suspicion upon a 
negativ e pathological report inasmuch as malignanc) maj haveoccurred 
m the tissues that were not resected If it be true, as is now generall) 
estimated, that from 15 to 30 per cent of hypertrophied prostates are 
malignant, these considerations are of great unportance 

The ability to decide when a patient should not be subjected to trans- 
urethral resection is as important as the possession of the skill requisite 
to apply the technic when it is indicated No resection instrument as 
yet devnsed is capable of dealing adequately with an advanced degree of 
prostatic hypertrophy , notwithstanding the fact that many of them hav e 
repeatedly been used for this purpose Extensive enlargement of all the 
lobes offers an insurmountable tamer to successful transurethral resec 
tion This method should not be employed (I) in the presence of mas- 
sive median lobe hypertrophy, (2) m marked enlargement of both 
lateral lobes, even though the median lobe is not enlarged or is shrunken 
and sclerotic, (3) when the median and lateral lobes are so hypertrophied 
as to constitute a formidable mass of tissue In this last tvpe, more than 
in any other, good surgical judgment is required and experience is the 
best guide 

Speaking generally , it has been our expenence that all untoward results 
have come to pass because we attempted too large resections Hemor 
rbage is much more persistent and difficult to control when a large 
amount of tissue must be remov cd, and the operation is rendered a greater 
nsk because of the increased length of time required to resect so large a 
mass Most of the instruments in use take v ery small ‘ bites ” so that 
attempts to remove obstructing lobes of large size have been known to 
consume more than 2 hours— dcadedlv too much strain to be placed 
upon the average subject of unnarv retention due to vesical neckobstruc 
tion Moreover, the danger of extrav asation, at the time of operation and 
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postoperaH\ely, is too great when large lateral lobes are resected, due to 
the thinness of the prostatic capsule ventrall> and laterally Incomplete 
removal of the devitalized tissue is likely to be followed by infarction 
over a considerable area, resulting in persistent unnary dy sfunction and 
urmary sepsis 

Prehmtnary Preparation of Paitenl One reason for the partial and 
complete failures which often follow transurethral resection is the feeling 
on the part of both phjsraans and laity that because the immediate 
mortality of resection is less, and the period of postoperative disability 
shorter than in the open operation, the procedure is to be regarded merely 
as “minor surgery ” Consequently, preliminar> preparation is neg 
lected, and conditions which, if known, would contraindicate the use of 
this particular therapj , ate not unco\ered until too late 

None of the preliminary measures considered essential for one about 
to undergo penneal or suprapubic prostatectomy should be omitted 
when it has been decided to operate by waj of the urethra Pleasure 
ment of the amount of residual unne, blood chemistry and phenol 
sulphonphthalem tests, unnalysis, and the institution of catheter 
drainage, if necessar) , are just as important as m open operation Supra 
pubic cjstostomy is rarely necessary, however, for, if conditions are such 
as to demand gradual decompression or suprapubic c> stostomv —residual 
unne being so large in amount and intrusion of the lateral lobes sutScient 
to make such drainage imperative — the case, in our judgment, is dis 
tinctly unsmted for transurethral resection unless there is malignant 
growth 

Prehminary Vasectomy Most authors regard routine vasectomy as 
unnecessary, since epididymitis has become an mfrequent comphcation 
as expenence with resection has grown Before transurethral prostatec- 
tomy, we usually perform bilateral -vasectomy in older men, but not m 
those who are still m the penod of sexual activity 

Control of Hemorrhage As in prostatectomy b) either the penneal 
or suprapubic route the control of hemorrhage constitutes one of the 
major problems of transurethral resection For this purjjose the electnc 
cauterv was earU combined with instruments for resection the ejsto- 
scoptc features of the armament being still later additions Better con 
trol of the cautery feature has greatly reduced the postoperative com 
plications due to the use of too great heat, in particular the sloughing of 
damaged tissue to which most postoperative hemorrhage is directly 
attributable It is advisable to use only low amperage in any form of 
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gaKanocauten excision WTien high temperatures are brought into 
service the effects of the heat are felt con«iderabIv bevond the area 
actualK resected The fluid m the tissues immediateh affected is 
converted into ‘^tcam which scalds and otherwise traumatizes the sur 
rounding bladder neck Sloughing cicatnzation and eventuallv con 
traction of the tissues follow The<e unfortunate sequelae can be ob- 
V lated b) the emplov ment of radiothcrmv w ith low amperage Low heat 
IS just as effcctiv e in closing the lumina of the sev ered blood v essels and 
as thisisthepnmarv purpose in emplov mg the electric current m vesical 
neck resection there is no reason to useanv thing fraught with such poten 
tial dangers as the high temperatures so often utilized in transurethral 
resection 

In all the devnees now available for electrocauterv resection the thermic 
feature is of course introduced for the purpo'^ of sealing the blood ves- 
sels which would otherwise contribute to dangerous or even fatal heraor 
rhage The mechanism bv which this is accomplished vanes con 
siderablv In some heat is used a/ler the cutting has been done bv the 
surgeon s 4jiife but under these circumstances too it is advisable to 
raise the temperature onU enough to dost the \ essels not to cook them 
MTicn electnc cutting is done it ma> or maj not have hemostatic effect 
Therefore even when the electrocauterv knife is used it maj be neces- 
sarv to have recourse to radio heat sufliaent to stop the bleeding 

The McCarthv radiogenerator now gcnerallv emplojed does not arc 
over the surface of the electrode as did the current from the earlier 
spark gap generators The rapid carbonization of all machines of the 
spark gap tvpe does not therefore lake place and a highlj selectiv e 
heat IS obtainable If the heat be continued at low amperage after the 
albumin m the blood vessels has been coagulated the tissues will gradu 
allv ^hnvel down into a mass so hard that neither absorption of septic 
material nor sloughing can take place while incrustation quicklv follows 
Rapid ab'orption and the tissue necrosis which induces <5loughing are 
conditioned bv a small soft coagulum 

All too often the condition of the tissues surrounding the site of resec 
tion which are left after the excised tissue has been removed is disre 
garded Con^quenth sloughing and •secondarv hemorrhage in areas 
outside the actual site of cxasion and cauterization arc of frequent oc 
currence ^Miile thev mav not have come in direct contact vnth the 
heat of the electrode the steam generated in the tis'^ues which the elec 
trode did touch will scald them scnou^lv and in those devices where 
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the actual cutting is not done under complete vision there is no guarantee 
that tissues pierced b\ the electrode will be entirel> remo\ed b^ the 
resector, or that trauma mil not occur bej-ond the operati\ e field Such 
injuries are frequentl> minimized or overlooked entireh let to them 
must be attributed most of the unsatls^acto^^ results follomng \ esical 
neck resection hj some of the methods now m vogue 
Resecloicopes At present, several different types of highh perfected 
resectors are available (McCarlhv — Figs 208to211 Stem Davis Caulk, 


‘U/i 


Fic 2O3 Kjrwin resectoscope Component parts and assembled instrument 


Bumpus, Colhngs Fole> Nesbit kirwin), with anj one of which it is 
possible to attain excellent technical results after sufficient practice 
The Kvrwin resectoscope which we use b> choice because we have 
found It to be particularlv adaptable to the peculiar needs of vesical 
neck resection, is illustrated in figures 205 to 207 It is equipped with 
the McCarthy forobhque telescope, permitting complete vision under all 
conditions wherein the instrument can be emploj ed This is a feature of 
special importance because it is essential that the operator be able to 
see where the obstruction at the vesical neck js located and at just what 
point the electrode must be applied m order to secure hemostasis > et 
not carbonize the tissues He ^ould also be able to v lew the resection 
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to note e\ er} mo\ ement of the cutting electrode and the prease situation 
of e\ er> bite engaged m the fenestra Ixith before and after it is cut out. 
Though cystoscopy tctlh a rtghl att^cd lens s\ stem ald-ay s precedes rcseciton 
this continuous-observation feature is u'^eful and important The lever 
Tihich controls the electrode of the Kirwin instrument is attached to a 
shaft so that it can be rotated in either direction with equal faaljtv 
Adapted to the contour of the vesical neck it leaves behind it a «mootb 



cone-shaped onfice Details of the cutting electrode in figure 20o 
show hon the wire in (3) is directlj in the nudhne and is changing the 
caliber of the instrument from a No ^ to a No dl of the french scale 
This permits the use of a sheath sev cral sizes smaller than would otherwise 
be possible while obtaining so large a cut and this obvnates trauma to 
narrow urethras The ecccntnc swing of the vnre electrode at its highest 
pomt exceeds the caliber of the sheath bv several sizes permitting re 
moval of sections of dimensions equal to those obtained bv large instni 
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ments Iikel) to damage the walls of the urethra This latitude is possible 
only in a rotarj instrument, andgreatl> increases its usefulness, as well 
as the scientific precision with whidi the operation may be carried out 
Technic of Transurethral Resection of the Prostate The general 
Dnnciples governing the operation are the same irrespectn e of which in 
strument the surgeon ma> select The technic here descnlied is that 
followed when the Ivirwin resectoscope is used 



Fig 207 Kimin resectoicope Kesccting the middle lobe of the prostate (1) The 
bladder at the lesical onficc iTie cutting electrode is downward and cannot be seen In 
resecting the middle or posterior portion of the vesical onUce tie shaft of the instrument 
must be greatly ele\ ated In order to engage tissue in the fenestra (2 to 6) Ci stosa^ic 
views t>f resection carried out on the middle lobe (7) The result after resection showing 
the bladder and a large groo> e through the prostate 

With the patient in the lithotomj position the instrument is inserted 
apd the field of resection oriented The ureteral onfices are first located 
and the center of the interuretcnc ndge midwav between them ascer 
tamed By withdrawing the instrument somewhat, the precise position 
of the verumontanum is established Between these two structures lies 
the field of reflection, and the a\oidance of in3ur\ to either of them is one 
of the chief technical points m the entire procedure 

l\Tien the median and lateral lobes are all enlarged one of the lateral 
lobes should be attacked first Remo\al of the middle lobe first will 
cause the two lateral lobes to collapse toward each other, with resulting 
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difficult^ in the control of bleeding and efficient removal of the remaining 
tissue If the left lateral lobe is resected firet, the shaft of the instrument 
IS carried well to the patient’s right side, thus forcing the tissue into the 
fenestra When this is accomplished, the beak of the instrument is no 
longer within the visual range, mdicatmg that the lobe is in position to 
be resected The cutting arc passes from left to nght The cut com 
pleted, the obturator carrjnng the cutting electrode is unlocked, rotated, 
and withdrawn, bnngmg with it the cut piece of tissue In this wa> , a 



Fic 20S 'McCaruiy rnfctoscope (1) Outer sheath. (2) Imier unit vjth cystoscope asd 
cuttiss electrode (3) Instrument assemhied. (Courtesy of Dr Robert \V 31c^> } 

field dear of debns is insured, and visual c\ndence of the amount of tissue 
so far resected is constanth in \new The procedure is repeated on the 
other lobes until the proper amount of obstructi\e tissue has been re 
moved — that is, until the operator can see an unobstructed passagewa} 
irom Vne “lo YrAwianACTrc r/igt TVjt; mrjt/diTA xA 

tissue which must be taken out m order to open such a passagewa> 
depends not alone on the size of the middle lobe but, ev en more, upon 
the amount of lateral lobe intrusion 
The resection completed, a No 24-F Foley self retaining catheter 
(with 30 cc bag) IS mtroduced mto the bladder through the urethra and 
secured bj inflating the bag 
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Postoperative Care Postoperative!}, a urethral catheter is kept m 
place until all blood has disappeared from the urine — usually a period of 
from 3 to 5 da>s This should beimgated once a day, as there is a con- 
siderable amount of slough which must be kept out of the bladder A 
urmary antiseptic is given orally to prevent the rapid growth of bacteria 
Sulfadiazine, 0 5 Gm 4 times a day, has proved particularly useful in 
preventing or combating non specific infections of the bladder followmg 
transurethral prostatectomy 



twyofBr Robert \\ VIcKay) 

Posloperah e Complications If, despite every care, postoperative 
hemorrhage does occur, pressure should be exerted upon the perineum by 
packing, the clots evacuated through a large catheter, and the bladder 
irrigated with silver nitrate, 1 5 000 Rarely, it may be necessary to 
resort to suprapubic cystoslomy 

If a Foley hemostatic catheter (which is nov, widely used after prostatic 
resection) is in position, the application of traction on the catheter may 
be all that will be necessary to dieck the bleeding. 
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The addition of transurethral prostatectomy to the urologist’s arma- 
mentarium has not eliminated any of the previous complications of pro- 
static surgery but has added tw o, namcl> , rupture of the Madder, a not un 
common occurrence, and traumatic slrtcturc of the pendulous urethra, a 
more remote complication due to too strenuous dilatation of narrow 



Fic 210 VfcCarlh) rcsectoscope (() Shons rcmaxal of a portion of ihe middle lobe 
(2) RemoMHE a jxirlion of the n^l taterallobe (3) Removing a part of the left lateral 
lobe (Courtesy of Dr Robert VV VIrXa> ) 

urethras in order that the> maj accommodate the rescctoscopes m 
common u«age, most of which arc Ivo 28 or 29 F in caliber 

Operati e TreUnient of Carcinoma of the Prostate Gland 
The treatment of prostatic caranoma depends upon the stage of the 
disease, the degree of unnatj obstruction, and the general condition of 
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the patient The prognosis at best is poor, and treatment m a majority 
of cases, in the past, has been palliative rather than curative, although 
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Tie 211 McCarthy resrctoscope Serjw of wwvs as seen through foroblique telescope 
during prostatic resection (Coatttsy of Dr Robert \\ VfcKay ) 


death has sometimes been postponed for years and suffering considerably 
relieved Only in those cases of prostatic cancer m vthich the lesion is 
still confined to the gland is there any hope for cure 
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The various methods of treatment, and the general mdications for 
their emploj-ment, ha\e been considered elsewhere (see Carcinoma of the 
Prostate Treatment, p 857, Ordndectomy for Carcmoma of the Pros- 
tate, p 498, Radium and Roentgen Ra> Therapy of the Genito-Lnnary 
Tract Prostate, p 1747) 

Total penneal prostatectomy, at present the only curati\e treatment, 
IS described beloir 


Total Pertneal Prostatectomy 

Total penneal prostatectomy is an operation which should be done 
oftener Its field of usefulness is fairly wide, and it is evndent that it is 
too often neglected by the urological surgeon In the past, the operation 
of total, or subtotal prostatectomy has been done almost exclust\ely 
for early prostatic malignancy There are, bow eser, certain other patbo 
logical conditions of the prostate m which this operation is occasionally 
to be preferred to conser\ ati\ e prostatectomy or transurethral resection 
Except in caranoma, or cases with considerable penprostatiti^ com 
plete removal of the prostate with its capsule can usually be done with 
ease and facility by the well trained surgeon, and oilers no great technical 
difficulties Total penneal prostatosemmal ves]cu]ectom\ for car 
anoma is an operation of greater magnitude and difficult\ than total 
prostatectomy for a small fibrous gland or for prostatic calcuIo«is and 
infection 

Indications far Total Prostatectomy Early malignancy of tlie prostate 
IS the pathological condition which particularly calls for total penneal 
prostatectomy Unfortunately, m its early de\elopment prostatic car 
emoma causes neither pain nor bleedmg, therefore, it is seldom dis- 
covered in its early state (Carcmoma of the Prostate, p 844) Most 
cases of carcmoma, when seen by the urologist, are beyond the hope of 
radical cure, but if the disease is discovered before it has extended be 
yond the prostatic capsule and the bases of the seminal vehicles total 
prostatectomy, with removal of the vesides, offers a chance of cure 
Chrome pyemia of the prostate is another condition which ma\ require 
total prostatectomv It may be caused by a vanety of organisms 
(Chronic Prostatitis, p 810) Sometimes the prostate becomes so 
infected that no amount of palliative treatment will effect a cure Com 
plete removal of the prostate and its capsule then becomes necessary 
Transurethral resection is unsatisfactory 

Chrome tuberculosis of the prostate, when accompanied by calaum 
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deposits, should, we believe, be treated bj total prostatectom} On tht 
other hand, m acute or subacute tuberculosis of the prostate operation 
is distinctly contraindicated 

Chronic fibrosis of the proslate should be treated by total prostatectomy 
These are small, trulj sclerotic prostates, in which the fibrous and muscu 
lar elements predominate and m which the glandular h>T>erpIasia is either 
absent or limited in amount This group ina> include certain cases of 
fibrosis which follows an acute infection, but more common is fibrosis 
with no history of acute infection No amount of palliative treatment 
seems to be effectual m these cases, so total removal of the gland and its 
capsule IS a rapid and effective method of curing the condition A study 
of the microscopic sections of such a prostate reveals clearly why this 
IS so As pointed out by Crabtree nearly a decade ago, the results of 
the ordinary conservative prostatectomy are not, as a rule satisfactory, 
as there is frequently a roughened prostatic cavity, light internal sphmc 
ter, contracted prostatic urethra, persistent infection and continued 
symptoms These fibrous prostates should be distinguished from those 
cases m which prostatic bar alone exists, these, as a rule require only 
resection The preoperativc diagnosis of the type of prostate suitable 
for this operation is sometimes difficult, but as a rule the fibrous pros 
tate can be diagnosed by rectal palpation, cystoscopy, and cysto 
urethrography 

In certain patients having adenomalotts hypertrophy of the prostate, 
who have ceased to have sexual intercourse, it is advisable to do a total 
prostatectomy because of the possibility of cancer developing m the 
posterior lobe, which is not removed during a conservative prostatectomy 
by either the penneal or suprapubic route If the patient still retains 
a sexual life total prostatectomy is not recommended as a rule 

Prostatic calculosts, in men who have neared the end of sexual life, 
is a condition for which total prostatectomy should be performed 
Younger men, who may have numerous calculi present in their prostates, 
should be treated by prostatotomy or, m certain cases by transuretfiraf 
resection (Operative Treatment of Prostatic Calculi, p 932) 

If the patient still retains a sexual life, total prostatectomy is not 
recommended as a rule, since in this procedure the ejaculatory ducts are 
removed and ejaculation cannot occur, which is very distressing to the 
patient Exceptions to this are the younger patient v-nth malignancy 
of the prostate and the patient whose sexual life has become of less 
importance and whose prostate acts as a focus of mfection and a cause 
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of obstruction In an\ e\cnt if ««xual power has not alreadj been lost 
due either to age or to the pathologj within the prostate thepossibiliU 
of impotence ensuing «hould be explained to the patient before operation 

Technic of Total Penneal Prostatectomy I outig s Tola! Proslalec 
tomy for Carcinoma One cannot discuss the subject of total prostatec 
tom\ without pa\ing proper homage to Hugh H \oung whopaiedthe 
wav for all modem penneal prostatectomies \oungs total perineal 
prostatectomj for carcinoma usualh with modifications according to 
the preference of the individual operator is the operation most commonh 
used for removal of the malignancv m cases where the disease has not 
vet extended hejond the prostatic and penprostatic tissues B) this 
technic it is possible to remove in one piece the prostate with its capsule 
the prostatic urethra and a «mall section of the membranous urethra a 
section of the bladder which includes the greater part of the trigone 
both seminal vesicles and 6 or 7 cm of the vas deferens on each 
side 

Other Teehities Technics of total (or subtotal) prostatectomj have 
been pubbshed bv Crabtree (1930) who particular]) advocates this 
procedure for small fibrous prostates and bv Henline (1940) who 
stresses its suitabilitv m prostatic calculi with infection and fibrosis 
and with or w itho*i t adenoma 

Ltmsley Kilgore Technic of Total Prostatectomy The patient is given 
some tj'pc of regional ancsthe«ia unless this is specificallj contraindicated 
He is placed on the table m the exaggerated lithotomj position 

A Lowslej curved prostatic tractor is passed through the urethra into 
the bladder and its blades opened The scrotum is retracted antcriorlj 
and a semilunar ina«;ion is made in the perineum about 1 indi above the 
anus The ischiorectal fossa on each side of the central tendon is opened 
by blunt dissection care being taken to avoid dissecting too far lateral! j 
as the pudic nerve and vessels are liable to mjurj The central tendon 
15 innsed behind the point where it is joined m the lateral perineal muscles 
which permits the central structures to be retracted antenorlj with the 
lateral penaea} iniiseiey Tkegim'eiiatdeTbitgeFS^ be 

placed in the rectum as a safeguard The dissection is carried above the 
rectal wall until the apex of the prostate is encountered At this point 
will be found the recto urethralis muscle which is a reflection of the 
levator am and attaches the rectum to the urethra It is inased or 
pulled to one side exposing the posterior surface of the prostate which 
is recognized bj its glistening fasaa of Dcnonvilliers The prostate is 



TRZATIIENT OF PROSTATE GLAND 

further exposed bj separating the fibers of the Ie^ator am This ex 
posure js continued backward until the fascia co\ering the seminal 
■vesicles is seen At this point a transverse incision ma) be made in this 
fascia which permits greater mobili^ of the gland later m the procedure 
The finger is removed from the rectum the glo\ e changed and a piece 
of gauze is placed o\ er the exposed anterior surface of the rectum 

g f ipMH Bnlensr 
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Fio 212 Low sley Kilgore method of total perneal prostatectom) (1) The postenor 
surface of the prostate has been esposed and a transverse inosion madein thefasaa covenng 
the sem nal vesicles The prostate is being cut across at the apex (2) The curved tractor 
has been removed and the Lousley short, straight tractor inserted and depressed do nward 
expos ng the anter or comm ssure The anterior surface is be ng freed by blunt dissection 
(3) D vidiJig the antenor comm ssure rn them dJ ne expo^ng the proslal c urethra and vesi 
cal onfice 

A pnstf/jflj- Jr^fJnr js fhf jj placed id position and a txansyejs^ jncision 
IS made through the urethra at the apex of the prostate The curved 
prostatic tractor is removed and the Lows!e> short straight tractor is 
passed through the prostatic urethra into the bladder and opened 
WTien the tractor is depressed downward the anterior commissure is 
exposed The antenor surface of the prostate is carefully freed from the 
overlying tissue bv blunt dissection bnnging into view the anterior 
margin of the vesical onfice The lateral surfaces are next separated 
from the surrounding structures blunt dissection 
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After the prostate has been mobihzed do^s-n to the wall of the bladder, 
the anterior commissure is di\ided m the midlme after the manner sug- 
gested by Dr Robert E Kilgore, esposmg the \eical orifice and the 



FlC 213 Total penneal prostateclcanv (I) The anterior commissure has been ditided 
m the nudline exposing the prostalic urethra and the ve«ital onSce Incising the mucous 
membrane o\er the median lobe of the prostate (2) Freeing the median Jobe from the blad 
der at the sesical orifice 

prostatic urethra A trans\erse inasion is then made in the prostatic 
urethra, just distal to the internal sphincter If the lateral lobe m 
trusion is so marked that the internal •iphincter cannot be Miualized, a 
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midline incision may be made through the floor of the prostatic urethra, 
dividing the posterior and median lobes of the gland. This bisects the 
entire prostate up to the veacal orifice, and by exerting lateral traction 



FiQ 213(a) Total permeal prostaUctomy (1) AmidLneuicisionismadeiatliepostenor 
wall of the prostatjc urethra, dn idujff lire Wttfiaa and postenor Jobes of the prostate This 
bisects the entire gland up to the vesical onficc (2) By exerting lateral traction on each half, 
the prostaternay now befreed/roai the floor of the ■vesical onfice without injury to the vesical 
sphincter 

on either half of the gland, good exposure is obtained. The prostate 
may now be freed from the floor of the vesical orifice on both sides under 
direct vision and with a minimum of trauma to the internal sphincter. 
As the dissection proceeds downward, a group of vessels will be found 
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entering the pro«;tate from each of its lateral aspects These are tied 
off and cut, thus pre\enting the exccssne hemorrhage which results 
when this ligature is not placed on each side 


Vee cal or fice 
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Fic 214 Total penncal prostatcctoin> (I) A damp is placed across the nght seminal 
\esicleaad ampulJaot the vas deferens (2) The nght lateral lobe of the prostate and part of 
the median lobe has e been removed Adamphasbeen (dacetf across the left seminal \es de 
and ampulla of the vas and the left half of the prostate is be hg removed 

Bisecting the prostate allow s good exposure of the seminal a elides so 
that these may easily be remotcd, or damped and ligated with the tasa 
deferentia and the accompan>nng blood Aessehi If the seminal tesicles 
are to be remo\cd, the ampulla of the vas on the right side is clamped 
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and ligated, and the entire right side of the prostate (containing part of 
the anterior lobe, the right lateral lobe, and part of the posterior lobe), 
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Fig 2fS Total penneaIprostatectoni> Repajrofve«icalonficeandurethraw]tlichromic 
nbboo gut (1) Sagittal section shoniog the method o{ placing the nbbon gut suture to 
anastomose the s esical orrfice >nth ibe manbisaous urelJim (3} TiiDg the suture to com 
plete the anastomosis A Folej catheter has been inserted through the urethra into the 
bladder (3) ShoMng the ribbon gut suture ted, anastomosis completed and the con 
tinuity of the unnar> canal re eslabUsbed 


the right seminal \esicle, and part of the ampulla of the vas are removed 
in one mass \ similar procedure is followed on the left side 
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A No 24 F Fole> catheter is then passed through the urethra and 
into the bladder 

The cut end of the membranous urethra and the bladder neck are now 
separated by a considerable space which formerly was occupied by the 
prostate gland 

The repair is accomplished by passmg a chromic nbbon gut suture 
through the w all of the urethra and catijnng it to the inside of the ^ esical 
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Fig 216 Total prosUteclomy Sagittal sect on show ng completed anastomMis of 
ves cal orifice to stump of tDembranous urethra. This one nbboa gut sulture (1) controls 
bleeding making packing or a bag unnecessary (2) appro* mates the ves cal or fice to the 
urethra re-establishing the urinary canal, and (3) pi cates the urethra reducing incon 
tmence to a m inimum 

onfice o%er behind the apex of the tngonum \esicae into the bladder 
lumen again and then to the outside of the urethral wall The two 
ends are then tied tighllj This one suture accomplishes several things 
It (1) acts as a hemostatic agent for all the cut edges (2) approximates 
the vesical onfice to the urethra over a catheter making the urethral 
lumen continuous inth that of the bladder and (3) plicates the urethra, 
reduang incontinence to a mimmum A second nbbon-gut suture is 
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inserted into the left ■« all of the ureOira, earned over the apex of the 
tngonum, and through the right wall of the urethra, and is then tied, 
reinforcing the first plication suture 

The Foie} catheter is fixed m position by injecting the retaining bag, 
and the bladder is irrigated One short Penrose dram is placed over 
the wall of the rectum, and the wound is closed by approximatmg the 
leiator am muscles mth one or two chromic catgut sutures, and the 
subcutaneous tissue and sLm with interrupted silk or dermal Stewart 
sutures 

Our results with this techmc have been far better than with any of 
the methods of total or subtotal prostatectomy formerly used bj us By 
removing the capsule postoperative hemorrhage is obviated, as the \ es 
sels leading to the capsule are tied off Patients are usually out of bed 
within a week, and their w ounds heal promptl} Vanous manipulations, 
such as passmg sounds and catheters, are much more easily accom 
phshed than is possible b> conservative perineal or suprapubic prostatec 
torn} as there is no cavitj m which the instrument ma} get lost Con 
trol of urination is much better than one sees m the average perineal 
prostatectomy 


Operaltte Trealmeftt of Prostalic Abscess 
Evacuation of a prostatic abscess may be accomplished by one of 
several methods The most satisfactory method is surgical evacuation 
through the perineum, either by exposure of the prostate and prostatec- 
tomy, or by external urethrotomy, as the circumstances may dictate 
The transvesical route is occasional!} employed, but our omi expen 
ence with this has not been encouraging In general, an} breach of the 
abdommal wall is to be avoided if a less extensive procedure can be 
made to serve 

Barnnger’s method of aspiration through the perineum, with the finger 
in the rectum as a guide, is unsatisfactory as drainage is incomplete 
and the procedure must usually be fidlowed b} open operation 
Evacuation of jProstabc Abscess flirough Postenor Urethra This 
method is preferable when there is a stnetured urethra 
A Lowsley prostatic tractor is mttoduced mto the urethra and a nud- 
hne incision made in the perineum (Figs 217 and 218) The bulbous 
urethra is exposed and mcised longitudindly upon the retractor The 
finger is inserted through the urethral mcision into the prostatic urethra, 
and then through the wall of the prostatic urethra mto the abscess 
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Recently we have been placing stenle sulfathia^ole or sul/adjazjne 
powder m surgicallj drained abscesses wnth \er} beneficial results 



Fic 218 Evacuation of small prostatK abscess through the posterior urethra (1) 
Sagittal view show ng the finger breaking through the wall of the prostatic urethra into the 
abscess cavity (2) A drainage tube is inserted into the urethra and secured in pos tion 
(3) The skin IS closed Tith interrupted mattress sutures 

Evacuabon of Prostabc Abscess from Outside the Urethra (PfOS- 
tatotomy) This method is preferable when there is no stricture of the 
urethra and particularlj when die abscess occupies the posterior lobe 
of the prostate 
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A tractor or sound is inserted mto the urethra, b) means of which it is 
possible to ascertam the exact location of the bulb Through an in 
\ertedV incision m the pcnneum the mterveniDg tissues are carefully 
dissected apart until the suppurating prostate is exposed to Mew It is 
then possible to see m which direction the abscess is pointing and to 
either mase and e\acuate it (Tig 219) or, if the tissues are badl> dam 
aged, do a partial prostatectomy A drainage tube is inserted through 
the mcision m the prostate and the skin sutured about it 

After-care The patient should be observed for some time postopera 
ti\ ely Chrome prostatitis is often present in cases of prostatic abscess 
and this must be treated by the proper measures 

Operaltte Treatment of Proslaltc Calcuh 

Prostatic calculi are, as a rule, small and multiple, and frequently 
exist for years without producing symaptoms, being disco\ered aca 
dentally dunng routine examination (Calculus of the Prostate Gland 
p 866) In such cases, no treatment is required WTien symptoms of 
obstruction or mfection occur, and are found to be due to the presence 
of the calculi m the prostate, surgical intervention becomes neces- 
sary 

In older men who haie neared the end of sexual life ne prefer to 
treat prostatic calculosis by removal of the prostate with its capsule 
both when there is assoaated adenomatous hypertrophy of the prostate 
and when there is no hvpcrtrophy but infection and fibrosis are present 
(Total Perineal Prostatectomy, p 920) WTien there is associated 
adenoma, the calculi will be found embedded between the hypertrophied 
area and the prostatic capsule having been pushed toward the capsule 
by the dev eloping adenoma In cases of multiple calcuh without hvper 
trophy , there is often assoaated fibrosis and mfection and the capsule 
and infected prostatic tissue are so closely adherent as to make a clean 
separation between them impossible Prostatotomy , transurethral resec 
tion, and even the usual conservative penneal or suprapubic prostatec 
tomy frequently leav e enough calculi or infected prostate to cause per 
sistence or recurrence of syouptoms The presence ol such residual 
stones, followvng all of these procedure, has been repeatedlv demon 
strated by roentgenograms taken postoperatively To completelv re 
mov e all calcuh, as well as infected prostatic tissue it is neccssarv to 
remove the prostate together with its capsule and we believe that this 
should be done when sexual power has been lost either becau-^e of age 
or by reason of the pathology withm the prostate 
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Younger men TMth numerous stones in their prostates should be treated 
by prostatotomj as a nile The prostate may be exposed through the 


o'addar 



iitif 

Fig 219 Evacuation of a large proslatic absoss from outside the urethra (1) Sagittal 
view shonuig large prostatic abscess with marked bulging into the rectum and thinning 
of the prostatic capsule (2) A tractor is introduced into the urethra and an inverted V 
riosion made in the perineum (3) The prostate is exposed as in permeal prostatectomy 
and two parallel inasions made in its posterior surface Pus can be seen flow mg from the 
r oht lacM on (4) A dramage tube is inserted in each side of the prostate and brought out 
through the capsular inasions being secured in position b> a single suture placed in the 
cajsule (5} The skin is closed by mattress sutures the drainage tubes being brougnt out 
on the right Side 
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perineum, and the calculi rcino\ed with a curette, with as little destruc- 
tion of prostatic tissue as possible 



Fig 220 Proslatotomy for die removal of calculi (1) A prostatic tractor having been 
placed m the urethra an inverted V incision is made in the penneum (2) The prostate is 
exposed as m penneal prostatectomy and tvo parallel inosions made in the piostertor capsule 
(3) Femoving the calculi sntli a scoop (4) After removal of the stones the caviUes in the 
prostate are packed mth gauae (5) The skin is closed nith mallress sulurcs the gauae 
being brought out on the right side 


If there is slight subcemcal group enlargement associated with the 
calculi, the subcer\^cal grouo of tubules and the stones ma\ be remo^ ed 



TREATMENT OF PROSTATE GLAND 935 

^\lth the resectoscope Transurethral prostatic resection is also fre 
quentlv employed v.hcn calculi ate present without as'^ociated hyper 
trophy Since it does not result m impotence or sterility, it is regarded 
as especially applicable to younger men It has, howeier, the disad 
\antage that calculi are often left behind in the prostate, so that mfec 
tion frequently persists and relief is only temporar\ 

0//ier Surgical Canstderaltons tn the Treatment of Prostatic Pathology 

There are several other pathological conditions of the prostate gland 
that occasionally require surgical intervention but which have already 
been adequately considered m the preceding chapter tuberculosis of the 
prostate (p 821), cysts of the prostate (p 824), sarcoma (p 860), and 
median bar (p 842) 

B Non Operative I^atment of the Prostate Gland 

Non operative measures that have proved helpful in the treatment of 
various prostatic conditions include urethral dilatations, prostatic mas 
sage, the application of heat to the prostate by vanous means, urethral 
instillations, urethrovesical imgatioos, vaccines and bacteriophage, 
diet, sedative medication, chemotherapy, hyperpyrexia (p 726), and 
hormonal therapy (p 840) The use of ultra violet ray or quartz light 
therapy has also proved beneficial in certain obstinate cases of chronic 
prostatitis Radiotherapy of prostatic malignancy is described on 
p 1747, and deep x-ray therapy of benign hyperplasia on p 1745 

ProsiaUc Massage 

The indications for the use of prostatic massage have been discussed 
in the preceding pages 

The technic, as well as the results obtained, vary widely with different 
operators Some merely stroke and rub the perineum, while others place 
the thumb upon the prostate, as palpated through the perineum and 
the index finger upon its rectal aspect, kneading the gland between the 
two digits 

The patient may stand with the body bent forward, as over the back 
of a chair, with his heels separated and his toes turned shghtly inw ard 
to insure a firm stand, or he may rest upon his knees and elbows We 
prefer the latter position The operator, with his gloved index finger 
in the Tectum, exerts gentle but finn pressure upon the lobes palpable 
from that position, using a downward stroking motion mth the force 
directed toward the urethra, the object being to empty' the prostatic 
acini of their purulent contents and to break un adhesions about the 
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gland It IS continued until the entire portion of the prostate palpable 
from the rectum has been covered Secretions later maj be expressed 
from the ejaculatory ducts and the smus pocularis by bringing the firmlj 
pressing finger downward along the posterior urethra. 

The bimanual method, the other hand exerting counter pressure above 
the sj'mphj'sis is considered more effectual bj some operators, espcciallj 
when it IS desired to strip the semmal \ esicles as well 

Most patients mth chronic prostatitis are benefited b> mtelhgent 
apphcation of prostatic massage, but too vigorous, or undul} prolonged 
or too frequent massage maj cause unfavorable reactions The degree 
of pressure is a matter of experience and judgment and is gov emed largelj 
bj the degree of inflammation present The massage must be firm 
enough to express the infected secretion As a rule, massage is earned 
out twice a week at first As the patient’s condition improves the 
treatments taper off, so that he receives massage onceavreek, then everv 
10 da)’S, semi monthly , and finally once a month Frequent miao* 
scopic examinations of the unstaio^ prostatic fluid should be made, as 
the results of treatment can be best ascertained m this way 
Caution must be observ ed at all times Acute epidid>'miti5 which 
follows too vngorous or too earl> prostatic massage, is a distrevsmg com 
plication for which the operator u frequentl> blamed b> the patient 

Beal Produang Methods in the Treatment of Prostatic Disease 
Raising the temperature of the aculeJ> or chronically inflamed pros 
tate has definite therapeutic value There are man> methods of appl) 
mg heat to this region 

Rehef may often be obtained by hot sitz baths (1 10®F ) mght and morn 
mg, or by hot rectal inigatioos, properly apphed Two or three imga 
tions a da> will usuallj bring rebel of the imtation and swellmg m a 
few dajs, or even sooner, m the acute cas^ The rectum is capable of 
tolerating a high degree of heal — IKTF to 120®F The temperature 
of the solution (water, s alin e or sodium bicarbonate, 1 to 5 per cent) 
may be started at H0®r and gradually increased to 120°F 
Diathermj and radiothermj are both helpful in manj prostatic con 
ditions The greatest elevation of temperature is obtained with the use 
of a water cooled orifiaal electrode Some patients, however, find the 
application of the electrode undesirable, and some cannot tolerate it 
Heat ma> be applied to the prostatic urethra prostate, and vesical 
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orifice under vision hy means of instruments such as the c>sto-urethro- 
scope devised by Lowsley. This has a large electrode by means of which 
heat may be applied in such a degree that vigorous dramage of the pros- 
tate and vesical neck results. 

The Elliott treatment regulator is an effectiv e method of treatment and 
offers a means of applying dry heat, at any desired temperature and 
pressure, directly to the prostate gland and adjacent structures. The 
apparatus is introduced through the rectum 

Vaccines and Bacteriophage 

Vaccines — autogenous and prepared — and bacteriophage have a 
limited usefulness m the treatment of prostatic infections In our prac- 
tice, we have found vaccines very helpful in certain cases of arthritis 
where the infective focus was located in the prostate, but in other cases 
their use has resulted in no appreciable benefit to the patient 

Vrethrffvesical Irrigoficms 

Urethrovesical irrigations with mild antiseptic solutions should al- 
ways accompany prostatic massage. Such irrigations not only cleanse 
the posterior urethra of the products evacuated during massage, but 
relieve the infection of the bladder and bladder neck that is often present. 
The solutions most frequently employed are. rivanol dextrose, 1 5,000, 
acriflavdne, 1:5,000, potassium permanganate, 1:8,000, and silver ni- 
trate, 1:10,000. 

Sedative Medication 

IVhen there is pain in the region of the prostate or during micturition, 
the patient should be given a soothing prescription, such as Kirwin’s 
mixture: 

Potassium atrale 
Tinct Hyoscyami 
TiBCt, Opu camphorata 
£lu Saw palmetto et Santalwood q.5. ad 
Sig — Drams II (8 cc.) q 4 hours 

When prostatic pain is very severe, sedatives are often necessary for 
its relief. Sedative suppositories (opium and belladonna) or the bar- 
biturates orally usually suffice, but occasionally it may be necessary to 
pve codeine, pantopon, or moipbine. 


Drams VI (24 cc.) 
Ouacfs r cc.) 
Ounces I (30 cc.) 
Ounces IV (120 cc) 
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Dul ill Ihe Treatment oj Prostahc Condiltons 
■Marked irntation of the bladder is a common accompaniment of 
prostatic diseases In such cases a restricted diet is recommended 
Adequate vitamm intake is important 

In the Brady restricted diet used by us for patients with bladder irnta 
tion the following foods are eliminated from the general diet 


Meat 

\egetable 

Fruit 

Be\erage 

^IisceUaneous 


\U meats except one serving daily of lamb fish poultry or 
Meat broths 

Asparagus tomatoes broccoli peppers sauerkraut watercress 
Grapes apncots bemes themes plums prunes cranbemes 
rhubarb 

Excessive amounts of tea and coffee alcohol 
Fried foods Gondimenls 


This diet contains approximately 65 Gm protein 90 Gm fat 243 Gra 
carboh\drate (2100 calories) 


(Semple OuUtHe) 

KOUHQ >.<x» 

a rear 

Fnut 

Meat 

Cream soup 

Ceml 

Potato 

Cracken 

Toast 

Vegetable 

Eggs or cheese di&h 

Butter 

Dessert 

\egeub1e 

mk 

Bread 

SaUd 

Cream 

Butter 

Dessert 

CoSee 

hlilk 

Bread 

Sugar 


Butter 
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Chemotherapy 

Chemotherapy had little curative value m the treatment of prostatic 
infection until the introduction of the sulfonamide drugs These drup 
have definitely proved their usefulness (1) m shortcmng the acute stage 
of prostatic mfections both specific and non specific (2) m helping to 
clear up chronic mfections and (3) m combating preoperativ ely and 
postoperatn ely , non speafic bladder mfections m patients undergomg 
transurethral resection 

Both sulfathiaaole and sulfadiazme are of proved supenor value in 
combating the more common ty^ies of infections affectmg the prostate 
gland namely, those due to the gonococcus Staphylococcus aureus and 
alhus Bacillus coh and Bacillus proteus Because of their efiicacv and 
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greater tolerabilitj , they have largely supplanted sulfanilamide and 
sulfapyndine Hon ever, sulfanilamide is still the most efficient drug 
m the infrequent infections due to the Streptococcus Jiemolyticus 
It is our practice to give fairly small doses of sulfathia 2 ole or sulfa 
diazme, usually 2 Gni dailj (in 4 doses) for from 6 to 10 days, if tolerated 
well by the patient The simultaneous administration of an alkah 
(such as sodium bicarbonate or Kalah water) is advisable in order to 
decrease the tendency to the formation of crystals m the urine (see p 
1171) In chrome infections, a second course is often gi\en after the 
lapse of a week or two Additional short courses, at fairly frequent 
intervals, may be given when necessaij, provided the patient is kept 
under close observation The use of a sulfonamide drug should ne\er be 
continued indefinitely As a rule, if the patient shows no response to 
treatment within 10 days, the drug should be discontinued 
In cases of impending abscess we give larger doses (3 to 4 Gm , or 
even more, dail>) In these cases we hospitalize the patients and ex 
amine the urine for crystals and keep a careful check on the blood count 
For the occasional patient who cannot tolerate the sulfonamides or is 
unbenefited by sulfatherapj , methenamine or mandehc acid ma) be 
tried Both of these drugs are of definite usefulness as unnar} antisep 
tics, but their usefulness is limited by their dependence for action on a 
certain degree of urinary acidity and the necessary concentration of the 
bactericidal substance m the unne 

Methenamine is of value m both colon bacillus and staphylococcic 
infections Since it acts onlv in an acid unne, the administration of an 
acidifying drug is necessary The methenamine and acid sodium phos 
phate, or other acidifier, must be given in sufficiently large doses — not 
less than 4 gm of each daily, in divided doses 
JIandebc and has been found satisfactory by many urologists for 
combating colon bacillus infections of the prostate gland, although it has 
fr«?« b€cn tsrgeiy sapers&kd b} the use trf the sti!fiMtsnt!des The uncte 
must be kept below a />H of 5 5 for full therapeutic response, and fluids 
should be limited to 1,200 cc a day Daily testing of the unne and 
close observation of the patient are necessary \\Tien administered in 
the form of ammonium mandelate, a secondaiy acidifying drug is un 
necessary, but when sodium mandelate is used, acid sodium phosphate 
or other acidifier is required The dosage is usually 2 Gm of the drug 
3 tunes a day, continued for 6 to S da>s 

Penicillin, our newest and it would appear, most powerful bactericidal 
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weapon, was first used on human patients in 1941, but it has already 
demonstrated, expenmentall) and dmicali), its marked supenontv to 
even the sulfa drugs m infections due to the gonococcus, streptococa, 
and pneuraococa It is a tremendously potent Vieapon against staphy- 
lococci Howe\er, peniciUin has one great drawba^ it is exceedingly 
difficult to produce, and the small supplies at present available prohibit 
Its use except in the most desperate of cases Present evidence indicates 
that if production of this remarkable drug can be speeded up so as to 
permit its widespread use in civihan as well as in militaiy mediane, peni 
cilhn will eventually revolutionize the chemotherapy of infections m 
eluding thc^ of the prostate and other organs of the genito urinary tract, 
to an even greater extent than have the sulfonamide drugs 
Alethenamme mandelic acid and penicillin are further considered 
on pages 1177-1187 
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operative treatment of, 819, 929, lU 
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urethra, male, 644 
treatment of, 645 
paranephritic, 1480 
paraurethral, 710, 711, 713 
perinephntic, 1455, 1480, 1497, 1510 
dia^osis of, 1484, 1630 
operative treatment of, 1460, 1485, 1689 
penuretbral, m female, 758, 760, 761 
male, 645, 710, 713 
exasion of, 646, III 646 
fistula resulting from, 647, III 647 
retroperitoneal, 1481, III 1481, 1482 
Absence, congenital, of bladder, 958 
kidney, 1362 
penis, 230, 615 
prostate, 800 
seminal vesicle, 526 
testide, 376 ^ 

urethra, female, 751 
male, 615 
vagina, 577 

Accessory urethra, male, 626, III 627 
excision of, 628, 696, 111 694 
Unnary meatus, 628 
Acetonuna, test for, 32 
Acid ash diet (see Diet) 

Actinomycosis of bladder, 1035 
kidney, 1525, 1631,111 1526 
etiology of, 1526 
treatment of, 1529 
ureter, 1249 

Adenacarcinorna of Bartholin's gland, 59C( 
1740 


bladder. 1042, lOSS 
ansing m urachus, 1059 
kidney, 1564, 1760, IIL 1564 
prostate, 847, III 84S, 849 
Skene’s gland, 769 
testicle, 454, 461 
Adenoma of adrenal cortex, 1576 
bladder, 1045, 1060 
kidney, 1566 
Urethra, male, 648 
Adenomyoma of vagina, 599 
vulva, 590 

Adherent chtons, 577 
perns, 225, 230, 233 
prepuce, 225, 233 
Adrenal gland, adenoma of, 1576 
caranoma of, 1576 
^nglioneuTOma of, 1580 
hypeiplasia of, 1576 
neuroblastoma of, 1579 
pheochromocytoma of, 15S0 
structure and function of, 1575 
Aerogram of bladder, 174, 1056, 1084 
Albarran’s experimental polyuna test, 50 
gbnds, 792, 799, 831, M2, 934 
method of ureteral onastomosis, 1317 
Albumin in urine, tests for, 30 
Alkahne ash diet (see Diet) 
encrusted cysutis, 999, 1011, 1050, Plate U 
treatment of, 1012 

Ambard’s excretion retention test of renal 
function, 62 

AfcLean’s modification of, 62 
Amebic cystitis, 1036 
Ampulla of vas deferens, 521, 523, 525 
cakxGcation of, 532, 111 534 
Amputation of penis for carcinoma, 303, 323, 
656, 657 

coa4>lete,331, 111 324-331 
partiaf, 332 

post^erative care following, 333 
redundant scrotum, 513 
Amyloid nephrosis, 29, 1432 
Anastomosis of ureter, 1304, 1316, 1320 
Aibarran’s method of, 1317 
Curtis's method of, 1318 
Poggi’s method of, 1317 
vas deferens, 559, IIL 559 
uretero-intestinal, 1324 
Coffey’s technics of, 1326, 1329 
Hi^in’s technic of, 1330 
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Aimtomosis, uretero-intcsUnal, Kutduos’ 
technic of, 1334 

indications for, 1123, 1133, 1324 
Jewett's method of, 1331 
postoperative care following, 1169, 1335 
preoperative prc]>aratiQn for, 1169, 1335 
remote results of, 1337 
Anatomy of bladder, 946 
Coiyper’s gland, 734 
ejaculatory duct, 523, 524, 525 
epididymis, 370 
female eitemal genitalia, 571 
bdney, 1350 
penis, 226 
prostate, 792 
scrotum, 365 
seminal \esicle 524 
spemaUc cord, 373 
testicle, 367 
ureter, 1210 
urethra, female, 749 
male, 226, 610 
vas deferens. 522 

Andrew’s ‘bottle" operation for hsdrocele. 
512 

Anephrogenesis, 1362 

Anesthesia, caudal (see Anesthesia, sacral) 
for children. 100, 122, 197, 217, 318, 319 
circumcision, 319 

operations upon bladder, 218, 1102 

S '' er’s gland, 218, 743 

: external genitalia, 602 
Vidney, 219, lOaa 
pews, 217, 318, 319 
prostate, 218, 878 

scrotum and saotal contents, 218, 486 
semiaal sesicle, 218, 560 
ureter, 219, 1302 
urethra, fenule, 217, 781 
male, 217, 672 
vas deferens, 218, 556 
urethral mstrumeatation, 72, fOO, 113, 
122 

genera] inhalation, 190, 192, 318, 319 
as supplement to regional anesthesia, 
192, 878 

la urology, discussion and summary ol, 
190, 217 

intravenous, 215, 216, 217, 318 
local, for intraurethral procedures, 72, lOI, 
113, 213 

local infiltrabon, 212, 318 
paravertebral, 208 
rectal, withavcrbn, 197 
sacral and parasacral, 209, 879 
care of pabent after, 212 
technic of, 210 

sedabvc m^cabon preUminary to, 191 
segmental pendurat, 206 
spinal, 199, 878 
care of pabent after, 212 
conbnuous (fractional) method at, 205 
prevenbng undesirable sequelae of, 202 
technic of, 201 


Aneurysm of renal artery, 1412. 1581. 111. 
1443 

diagnosis of, I5S2 
treatment of 1583 
Angioma of epididymis, 463 
penis, 208 
renal pelvis 1546 
urethra, male, 649 

lagulation and Jjnks of ureter. 136, 151 
154, 1219, 1222, 1223, 1224. 
1294 1627, 111 153 
etiolo© of, 1277 
treatment of, 1279 
Animal inocubtion tests of unne, 42 
Anomahes, congenital, of bladder, 957 
Cowper's gland, 736 
ejaculatory duct 526 
epididymis, 384 

female external genitalia, 381 576 
lidney, 145, 1361, 1408 111 147-149 
operabve treatment of, 1689 
penis, 229 
l>r<KUie, 800 
renal blood vessels, 1382 
»fl ectopic Jjdoey, 138f 
fused kidney, 1374 

obstrucbng ureteropelvic luDCtion 1224 
1272,1279,1280,1283,1309 1409 
operative treatment of, 1312 
SCTOtum, 375 
seminal vesicle, 526 
tesbcle, 376 
urachus 964 
ureter, 145, 12)3 

operabve treatment of 1225,1302 
urethra, female, 751 
male. 102, 615 
vagina 577 
vas deferens. 526 
Anorciudism 376 
AnbpenstaUisof ureter, 1228 
laona. 7, 90S, 9SO 1433 
due to sulfonamide therapy, 1171 
ureteral calculus, 1267, 1270 
bemo^obtnuna, 7 
postoperauve, 786 
Aplasia, renal 1371 
Artenes of bladder, 955 
Cowper’s gland 735 
e[Hdidynus 370 
kidney, 134o, 1349, 13o7 
anomalous. 1224, 1272, 1283 1309 

1374, 1381, 1382 
penis, 228, Js6 
prostate, 796 
scrotum, 366 
seminal vesicle, 525 
testicle, 370 
ureter, 1212 
urethra, female, 730 
vas deferens, 524 
Artenr^raphy, renal 171 
Aschham Zondek test (see Hormonal test! 
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Aspiration and injection of hjdrocele, 471, 
5U 

renal cyst, 1544, 168S 
spermatocele, 511 

Asymmetrical fused kidney (see Fused 
kidney) 

Atomc bladder, W8, 10S7 
treatment of, 10S8, 1160 
ureter, 136, 1228, 1291,1412 
treatment of, 1293 
Atresia of hymen, 578, 600 
urethra, male, 616 
unnary meatus, 616 
vagina, 577, 581,595, 598 
AUophy of kidney, 1371, 1416, I486, 1487 
testicle, 371, 379, 3SS, 409, 413, 434, 435, 
473, 475 

Autolysis of testicle, 410 
Autouisttc tidal drainage <?/ bladder, llCO 
uses of. 1161 

Bacteriological tests of unne, 23, 41, 42, 120 
Baetenopfiige therapy, 1718 
of bladder, 1195. 1718 
kidney, 1473, 1718 
prosute, 817,937 
seminal vesicle, 546, 567 
Balanitis. 256, 710, 7U 
erosive and gangrenous, 259, 264 
treatment of, 261 

Balanoposthitis, 234, 256, 710. 711 
Ballottemeat, renal, 14 
Baitbolm’s glands 576,765 
abKe«a of, 760, 761,762 
adenocaronoma of, 590, 1740 
cysts of, 589 
eatirpation of, 603, 764 
Bas fond of bladder, 835, 949 
Belt’s approach in penneal prostatectomy. 
898 

Benedict’s test for urine sugar, 31 
Benign tumors (see Tumors) 

Bifurcation of ureter. 150, 1214, 1215, 1221, 
1224, 1257, III 149, 1366 
e^rative treatment of, 1225, 1302 
Bigelow Ltbotnte, 375, 1126 
Bilharziasis, eUology of, 1031 
of bladder, 118, 1030, 1030,111 I(»l 
treatment of, lOM 
kidney, 1525 
prostate, 825 
ureter, 1248 
Bilobate scrotum, 375 
BisecUon of kidney, 1684 
Bladder, 943, 986, 1102 
absence, congenital, of, 958 
actinomycosis of, 1035 
adenc>carciDoma of, 1012, 1055 
ansmg m urachus 1059 
ad«ioma of, 1W5, 1060 
aerogram of, 174, 1056, 1084 
anatomy of, 946 

anesthesia for operations upon, 218, IKK 
anomabes, congenital, of, 937 


U1 

artenes of, 955 

atomc, 998, 1087, 10S8, 1160 

attachments of. 946 

automatic tidal drainage of, 1160 

bactenopbage therapy of, 1195, 1718 

bas fond cd, 835. 949 

bilharziasis of, 118, 1030, 1034, 1050, 111 
lOJI 

blood supply of, 955 
calculus (see Calculus) 
carancmta of (see Caranoma) 
cord, 1086, 1087, 1088, 1135, 1160 
cystoscopic appearance of, m disease, 116 
inspection of, 115 
decompression, gradual, 883, 1159 
diet in frMCraent of, fOOS, f097, tOOS 
1187, 1198 
diseases of, 954, 1092 
dtteri/culjm of, (see 2?n ertievlun) 
draiiuge, suprapubic, of, 1150 III 1150 
. IlSi 

duplication of, 958 
echinococcus infestation of, 1035 
embryology of, 943 

entamebae histolytica infection of, 1036 
wstTophy of, 237, 579, 960. 963, 961, 1050 
1092. Ill 961 

operative treatment of, 1123, 1324 
fibroma of, 1047 

fistula of, 118, 994, 1076, Plate \ II 
communicatingnithboKel, 1077 
uterus, 1079 

vagina, 581,756,994, 1076 
operauve treatment of, 1128, 1324 
IJl J130-1J34 
foreign body in, 117, 1073 
removal of. /07J, 1124, 111 1074 
fulguiabon of (see Fulguration) 
follovv up after surgery of, 1157 
gangrene of, 999, 1D0§, 1010 
gonorrbeaof, 761, 1022,111 1022,1023 
gumma of, 1023, 1023, 1026 
hemangioma of, 1048, 1093 
herniation of, 1061 
hour glass, 959 

Hunner’s ulcer of, 1013, 1018, 1113 
hypertonic, 980, 1087, 1160 
hypotomc, 980 

incisions for approaching, 1104 
inflaromatmns of (see Cystitis) 
injuries of, 118, 179,918, 986 
innervation of, 951, 9S2, 955, 969, 1134 
imgatioDS and instillations of, 885, 937, 
1007, 1158, 1159, 1197 
ktomyoma of, 1047 

leukimlakiaof, 116, 1019, 1021, KWl. 1117, 
Plate II 

localized submucous fibrosis of, 1013, 1018, 
1113 

laaiakoptakia of, 1021 
musculature of, 945, 948, 950, 9o2, 968 
myoma of, 1047 
myxoma of, 1047 
neurofibromatosis of, 1048 
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Bladder, neurogenic abnormalities of, 978, 
979, loss. 1161 
treatment of, 10^ 
non-operative treatment of, 115S 
normal, cj-stographic appearance of, 177 
cystoscopic appearance of, 115, Plate I 
operative treatment of, 1102 
onfice of (see V’esical onfice) 
palpation and nercusston of, 15 
papilloma ana papillomatmis of, 118, 
1039, 1050, 1051, ia>7, 1060, 

1146, TIL IWO, Plate IV 
para!>t!C, 10S6. 1037, 10S8 
phj-siology of, 96S, 974 
postoperative care following surgery of, 

1116,1149 

complications of, 1149 
preoperative preparation for surgery of, 
1102 

pressure, mea'urement of, 81, 978 
prolapse, in female, 1064 
purpura of, 117 

quartz light irradiation of intenorof, 1199, 
III 1199 

radiotherapy of tumors of, 1057, 1110, 

1147, 1750 lU 1111, 1148. 1753, 
1754, 1757 

radium and x ray bums of, 993 
reimplantation of ureter into, 1303, 1316, 
1318, lU 1319 
rhabdomvomaof, 1047 
rupture of 118, 179, 182, 918, 988, lU 
989 

operabve treatment of, 1120 
sarcoma of 1038, 1039, 1046, 1050, 1055, 
1057, 1093 

sphincter, 614, 793, 906, 945, 952. 968, 
971.976, 979 

subarachnoid injection of alcohol for pain 
in, I19a 

sympathectomy for relief of pain in, 1134 
syphilis of, 117, 1023 
tabetic, 1135, lU 989, Plate in 
tnchomonas v aginalis infestation of, 1036 
tngoDC of («ee Togonum vesicae) 
tuberculosis of («ee Tuberculoas) 
tumors of (see Tumors) 
vacane therapy of, 1195 
vanaes of 117 
veins of, 936 

wall, rejection of for diverticulum, 1111, 
III 1113-1120 
Hunner’s ulcer, 1113 
iVuijpvhiitf l{!7 
tumor, 1106, III 1107-1111 
structure of, 948 
wounds of, 9*6 

operative treatment of, 988, 1120 
Blasuca ureteral catheter, 85 
Blood chemistry, relation of, to urinalysis, 32 
tests, 52 

importance of, in urology, 53 
securing specimens for, 61 


Blood plasma, dned human, 1766 
advantages of, over whole blood, 1767 
dangers of, 1768 

preparation and packaging of, 1766 
Blood supply of bladder, 953 
Giwper's gland, 735 
epididymis, 370 
kidney, 1345, 1349, 1356 
anomalies of, 1224, 1272, 1279, 1280 
1283, 1309, 1374, 1381, 1382, 
1409, lU 1280, 1410 
penis, 228 
prostate, 796 
saotum, 366 
senunal vesicle, 525 
testicle, 370 
OKter, 1212 
urethra, female, 750 
vas deferens, 524 

Bone formation in penis, 295, 296 
Bougies, urethral, 71, 661 
Iconic of passing, 73 
Bowman's capsule, 1345, 1348, 1349, 1354, 
1355 

Bnke prostatectomy bag, 891 
Bnghta disease, 14^ 
dassi£catJon of, 1424 
degenerative changes of, 1424 
innammatory changes of, 1424 
sclerotic lesions of, 1433 
treatment of, 1433 
uremia in, 1436 
treatment of, 1433 
Brown Buerger cystoscope, 104 
Bubo ID chancroid, 262, 264, 266 
lymphogranuloma venereum, 282, 286 
Buck’s fascia (see Fasoa) 

Bulbocav etnosus muscle, 227, 229, 241, 353, 
354, 527, 614, 969 

Bulbo-urethral gland (see Cowper’s gland} 
Bums of urethra, 633 
radium and i ray, of bladder, 993 
ButlerOeld double-calhetenzmg children’s 
cysto-urethroscope, 89, 122, 123, 
687, 1090, III 89 

female urethroscope and infant vagino- 
scope, 90, 122, 594, 756, III 91-94 


CaloScaUon of vas deferens, ampulla, and 
seminal vehicle, 532, 552, 111 534 
kidney, tuberculous, 1497, 1509 
Calcified sebaceous cysts of SCTotum, 432 
Calculus, cystine 135, 1596 
of bladder, 117, 106T, 1092. 1157, IB 
1068, 1069, Plate VI 
diagnosis of, 129, 177, 1072 
m diverticulum, 129, 1072, IlL ISO, 
181, 1081 

removal of, by cystoscopic rongeur, 
1125, 111 1125 
litholapaiy, 1072, 1126 
surgery, 1073, 1124 
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kidney, 5, 16S, 158J, HL 1598 , 1601 
bilateral, 1584, 1609 
diagnosis of. 127, 1603, III 149, 16S 
pyelography in, 168, 1605, 111 163, 
166, 167 

due to sulfonamide therapy, 1171, 
1594 

etiology of, 1584 
inadence of, 1597 
location of, 1597 

pathological renal changes in, 1599 
recurrence of, preventing, 1606, 1609 
structure and composition of, 1591 
symptoms of, 1603 
treatment of, 1606 
by bisection of kidney, I6&4 
calyceal resection, 1606, 1681 
heminephrecto/ny, 1606 
nephrectomy, 1606 
nephrotomy, 1606, 1674, HI 
1675-1677, 1678 

pycJotomy, 1606, 1679, lU 1630 
tnnspentenea], 1683,111 1681- 
16S3 

prepuce, 234, 309 
prostate, S66, 111 129,667 
symptoms and dia^osts of, 129, 869 
treatment of, b> operation, 870, 921, 
932, 1760, III 934 
radiation, 1760 
scrotum, 431 

seminal veside, 532, lU 552 
ureUr. 168, 1259, 1294, III 1262, 1265, 
1266 

diagnosis of, 1262 
by roentgenogram, 123, 168, 1264, 
111 165, 167 

aax^lbed catheter, 84, 1264, 
lU 1263 

in diverticulum, 1258, 1260, 1270 
treatment of, 1266 
expectant, 1268 
instnimental, 1268 
symptomatic, 1267 
surgical, 1269, 1320, III 1321 
Urethra, female, 776, 777 
treatment of, 777 

urethra, male, 103, 129, 177, 665, 667, 
111 178 

removal of, through perineal incision, 
<597, JU 69S, m 

suprapubic inasion, 698, lU 697, 
698 

urethroscope, 667, lU 667 
annary, diet id treatment of, 1189, 1192, 
1194, 1611 

dissolution of, by chemical mean^ 1617 
due to hjT>crparathyToidism, 60, 1070, 
1270, 1591, 1616 
euology of, 1067, 1260, 1584 
foUonmg alkali treatment of peptic 
ulcers, 1591,1613 

postoperative roentgenography u>, 1610 


prei^rative roentgenography in, 1324 
recurrence of, preventing, 1606, 1609 
structure and coranosition of, 1260, 1594 
Calyceal resection, 1606, 1684 
techmc of, 1685 

Capsule, Bowman's, 1343, 1348, 1349, 1354, 
1355 

Geroti's, 1351, 1480 
ptosUtic, 792, 793 
remd, 1349, 1351, 1353 
Catbuncle of kidney, 1453, 1456, III 1455 
treatment of, 14^, 1481 
Caronotna of adrenal cortex, 1576 
bladder, 1039, 1041, 1049, 1050, ID 1012- 
1045. 1054, Plate IV 
diagnosis of, 1053 

in diverticulum, 1049, 1059, 111 1112- 
1114 

exstrophy, 964, 1050 
treatment of, by excision, electro-resec 
tion, or lulgurabon, 1057, 1106, 
1147, 1324, 1751, 111 1107-1111, 
J148, 1149, 1757 

radiation, 1057. 1110, 1147, 1750, 
111 1111,1148,1753,1754,1757 
Cowper’s gland, 742 
treatment of. by operation, 743, 1743 
radiation, 743, 1/43 
bdney pareniyma 1542, 1562 
dtamosis of, 1571 
pathogenesis of, 1562 
pathofogy of, 1S63, 1564, IS6S 
treatment of, by operation, 1573, 
1760 

radiation, 1573, 1760 
pelvis, 1529, 1545. Ill 1546, 1547 
diagnosis of, 1550 

treatment of, by operation, 1552, 
1758. 111 1325-1328 
perns. 300, 306, 111 301-304 
diflerential diagnosis of, 279, 283, 299 
treatment of, by fulguration, 333, 1735 
operation, 323, III 324-331 
radiation, 303, 1734 
prostate gland, 831, &44, 1747 
biopsy of. 851, III 852-855 
diagnosis of, 850 
etiology of, 814 
metastases from, 845 
pathology of, 845, 1747, 111 847. 848, 

m 

prognosis of, 856 

relation of serum aad phosphatase to, 
853 

treatment of, 498, 857, 918 
by castration, 498, 858 
estrogenic substances, 859 
radiauon, 858, 1747, IlL 1748 
Supervoltage irradiation of testes, 
859 

surgei>, 857, 918, 920, 1747 
Iransurethra! resection, 852, 910, 
1747, 111 1748 
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CaranoiDa, scrotum, 429 

trvatment of, by radiation, 4Jt, 1736 
surgfTy, 431 1730 
seminal %mcle, 350 
treatment of, by radiation, 55, 1739 
surgery, 531, 1739 
spermatic cord, 464, 1739 
testicle, 454, 461 

treatment of, by radiation, 387, 462, 
1737 

surgery, 4dl, 498, 1737, HI. 500, SOI 
ureter, 1252 

treatment of, b> radiation, 17SS 
surgery, 1257, 1324, lU 1325-1328 
urethra, female, 103, 769 

treatment of, by radiation, 770, 1744 
surgery, 770 1744 
male, 630, ill 652, 653, 654, 655 


surgery, 656, 657, 1743 
\agina, 599 

treatment of, hj radiation. 600. 
1739 

mrfeo.599,600, 1740 
>Til\a, 590 

treatment of, by radiation, 591, 1739 
suigen-, 591, 1740 

Caruncle of female urethra, 103, 767, iff) 
treatment of, 763 
Caruncube hymesales, 576, 593 
Castration, cuecta of, 391 
for prosUtic caranoma. 49S, 333 
Catheteruacion of cocubtory duct, 97. 101, 
135, 477, 547 

teelmicof.97,S63.Ill 97.9S 
ureter, &3, 1715 
in children, 122, 123 
prmrabon for, 87 
lechme of, 118 
urethra, 74 
preparation for, 77 
technic of 78 
Catheters, ureteral, 84 
care of. 86 

indwelling, 1315, 1471, 1473, 1716 
types and *i*es of, 84 
wax bulbed, 84, 1264, 111 1263 
urethral, 74 
care of, 77 
self retaining, 75 
types and sizes of, 74 
CavemosiUs, gonorrheal, 710, 712 
indurated, 293 
tuberculous 288 
Chancre (see Syphilis) 

Chancroid of prois, 261 

differential diagnosis of, 261, 263, 278, 
283 

etiology and hactenology of, 261 
treatment cf, 264 
•crotum. 417 
sagina. 597 
%-ul%a, 586 


Chemical nmhrosis 1432 
decapniiation in, 1436 
tests ot unne 30 

Children, anesthesia for, 100, 122, 197, 217, 
318,319 

bladder tumors in, 1092 
cystoscopy and urethroscopy in, 122 
diseases of bladder in, 1092 
Cowper’s gland 743 
kidney, 1461. 1463, 1465, 1629 
prostate, 870 
scrotal contents, 477 
seminal s esicle, vas deferens, and cyacu 
laloiy duct, 533 
ureter, 1293 
urethra, female, 777 
male, 667 
vuK-a, 591 

gonorrhnl vulvovaginitis in. 591 111 '93 
hydronephrosis in, 1408, 1630 
pyelitis in, 1461, 1463, 1465, 1630 
renal tuberculosis in, 1492, 1501 
tumors of kidney in, 1444 1SS3 1759 
Chordeeofpems. 335,340, 344, DL 337, 438 
344 

Cbononepithehoma of testicle. 454, 459 
459, Fronbspieee 
vagina, 600, 1740 
Cbyluru.2S, 111 155 
aroimosion, 234, 253, 256, 297. 310 
aimthesa for. 319 
cautery, tn adults, 322 
in feome. 602 
technic^, 319 
Kirmn’s, 319. 2« 321 
Uwley's. 319, III 320 
Clinical tests of unne, 24 
Clitemdectomy , 602 
CIi(ons,571 
adherent, S77 

anomahes. congenital, of, 577 
exasion of, 602 
glans of, 572 

Coffey’s technics of uretero-inlestinal anas- 
tomosis. 1326, 1329 

Collection of urinary speamens, 21, 118 
Concealed penis 230 

Cdndytoma acuminata of female external 
genitalia, 587, 597 
penis 290 

lata in female, 585, 597 
penis, 297 
scrotum, 417, 418 
Constriction of pe^ 2al , 1)1 232 
Contracture of vesical onilce, 842, 106o, III 
1066 

Contusion of bdney, 1396, 1403 
penis, 247 
scrotum. 400 

testicle and epididymis, 405, 407 
Cord bladder, 10S6 
Utatraenl of. 1CS8, 1135, 1100 
Corona gkndis, 226 

Coronary «uJcu» 234, 225, 226, 227, 607, 608 
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Cojpcr’s crystal violet potato rnethod of de» 
lecting tubercle baalU m unne, 42 
Corpora cavernosa pfflis, 224, 226, 228, 229, 
309,609 

Corpus spongiosum urethrae, 224, 226, 609, 
612 

COwperiPs, 737 
abscess-formation in, 738 
fistula following, 738 
operative treatment of, 743 
Cowper's gland, 612, 732 
abscess of, 7J3, 738, 739 
anatomy of, 734 

anesthesia for surgery of, 218, 743 

anomabes, congenital, of, 736 

blood supply of, 735 

caranoma of, 742, 743, 1743 

diseases of, 737, 743 

ducts of, 613, 735 

embryology of, 732 

extirpation of, 745 

gonorrheal infection of, 737, 738 

incision and drainage of, 745, 111 744, 745 

Injuries of, 736 

innervation of, 736 

lyniphattes of, 736 

non specific infections of, 737 

number and classification of, 733 

operative treatment of, 743 

physiology of, 736 

postoperative care of, 746 

retention cysis of, 740, 743 

secretion of, 736 

structure of, 734 

tuberculosis of, 739 

tumors of, 742, 1743 

veins of, 736 

Creatinine, test of blood for, 60, 6! 

Cnsta urethralis 749 

“Crush” injuries, disturbances of kidney 
function following, 1444 
Cryoscopy, 66 

Ciyptorcnidism, 364, 369, 371, 385, 387 
476, 477 

compUcatioDs of, 378, 453, 467, 468, 487 
hormonal treatment of, 379, 478 
operative treatment of, 379, 487, III 489, 
490, 493 

types of, 376, 111 377 

Curtis’ method of ureteral anastomosis, 1318 
Cutaneous adections of scrotum and penis, 
256,414 
vulva, 581 

C)bndrical syphiloma of male urethra, 638 
C>-stadenoma, malignant papillary, of kid 
ney, 1565 

Cystectomy, 641. 865, 1059, llI7, 1123 
technic of, 1119 
Cystine, 29, 40 
calculus, 135, 1596 
Cj'SUnuna, 40 

Cystitis, 994, 1092, III 1000, Plate II 
acute, 116,998, 1004, 1005 


alkaline encrusled, 999, 1011, 1050, Plate 
II 

amebic, 1036 
bacterial, 993 
<*n>iiic, 32, 116, 999, 1006 
c)sUcn, 1001, 1030 
diagnosis of, 1003 

diet in treatment of, 1006, 1007, 1005 

emphysematosa, 1001 

etiola^ of, 995 

factors predisposing to, 99T 

folkcubns, lOOl 

gangrenous, 999, 1008 

gbndularts, 1001 

gonorrheal, 761, 1022, 111 1022,1023 

granubmatosa, 999 

interstitial 998, 999, 1014, Plate II 

non bacterial, 995 

panmural ulcerative, 1014 

posloperaiive, 995 

postpartum, W6 

pregnancy, 996 

pseudomembranous, 1002 

S)roptoms of, 1002 

treatment of, 1005 

tuberculous, 2026 

types of, 998 

ulcerative, 116 1002, 1014 
Cyslocele, 183, 757, 1064 
treatment of, 1065 

Cystography, injection, 172, lU 180,181 
contrast media for, 172 
IQ female, 183 
techmeof, 173 
uses of, 176, 1055 
Cystometer, 82, 978 
Lowsley Hunt, 82, 111 82 
Cystometry, 81 
uses of, 978 

CystoKopes, care of, 111 
types of, 104 
Cystoscopy, 104 
anesthesia for, 113 
care of patient after, 122 
in chddren, 122 

indications and contraindications lor, 103 
instnimcnts for, 104 
Cate of. Ill 

preparation of armamentarium for, HI 
of patient for, 113 

techmc of, with examination of upper 
tract, 114 

Cystostomy (see Suprapubic) 

^■sto urethrography, technic of, 175 
uses of, 176, 819 

Cysts, dermoid of spermatic cord, 464 
vagina, 598 
vulva, 589 

hydatid (see Echmococcus) 
of Bartholin’s gland, 589 
Cowper’s gbnd, 740, 743 
treatment of, 741 
hymen, 600 
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Cysts, kidney, 159, 1403, 1530, 1633 

eehitiococcus (see Echinococcus) 
heroorr^gic, 1538, 1540, 1542, 1^5 
Simple serous, 153S, 111 161,1539 
multilocular, 1544 
unilocular, 1538 
calafied, 1541 
contents ol. 1542 
diaf^nosis oi, 1543 
etiology of, 1538 

treatment of, by aspiration and 
injection, 1514, 1688 
operation, 1544, 1688 
small, tnullipie retention, 1530, 153S 
solitary (see Simple cyst) 
penoscrotopenneal raphe, congcmtal, 
240 

prostate, 824, 826 

prostabc utncle, congemtal, 625, 825, 
lU 625 

urachus, 966, 967 
urethra, male, 645, 618 
vagina, 598 
>iilNa, SS9 

sebaceous, of scrotum, 428, II/ 428 
calciiied, 432 
vulva. 589 


Dark field examination for sjphibs, 268, 


Decapsulation of kidney, 143s, w07 
technic of, 1708 

Decompression, gradual, of bladder, 883, 
1159 

DefeienbCu, goDorrheal, 529 
non specific, 530 

Delzell ejaculatoty>duct catheter, 185, 563 
Denung's method of nephropexy, 1707 
Denervation of kidney, 1711 
Denonvilliers' fasaa (see Fascia) 
Denudation of penis, 250 
Dermoid osts of spennalic cord, 464 
vagina, 598 
vuha, 589 

Diaceluria, test for, 32 
Diet, aad ash, 1007, 1008, 1189, 1612 
alkaline ash, 1006, 1192, 1314, 16f4 
Brady modified, 1193 
as etiological factor in unnary catniloQS, 
1584 

Brady restricted, 938, 1195 
in treatment of cystitis, 1006, 1007, 1008 
uephntjs and nephrosis, 1434 
prostatic conditions, 816, 885, 908, 938 
unnary stone, 1189, 1192, 1194, 1611 
unnary tuberculosis, 1193, 1198 
ketogemc, 1008, 1187, 1473 
low oxalate, 1194, 1613 
low calaum modification of, 1195 
DdataUon, instrumental, of ejaculatory 
duct 563 

ureter, 1197, 1276, 1717 


urethra, in female, 759, 764, 772. 786 
male, 661. 673, 676, 685, 699, 722, 
746, 816 

of ureter, congenital (see Megalo-ureter) 
due to obstruction (see Hydro-ureter) 
Dipbthena of pems, 2S8 
Dueases of bladder, 994, 1092 
Cowper's gland. 737, 743 
ejaculatory duct, 553 
epididymis, 433, 477 
female external gemtaba, 581 
f^'meo, 576, 600 

kidney and renal pelvis, 1405, 1629 
penis, 2a2 

prostate gland, 806, S70 
scrotum, 414 
senuoat \e<tcle, 535, 553 
lesude, 433, 477 
ureter, 1239, 1293 
urethra, female. 757, 777 
male, 637, 667 
vagina, 594 
%as ddrretis, 529, 5a3 
vulva 581,591 
Dislocation of penis, 251 
Diverticulum of bladder, 117, 177, 958, lOSO, 
Pbte VII 

cystography in 177, 1054, lU 181 
diagnosis of, 1083 
euology of, 1081 

operative treatment of, 1054, 1411, D1 
1113 1115, 1116-1120 
stone in, 129, 1072, 111 180. 181, 1031 
tuawris, 1049 10a9,IU 1112-1114 
ureter. 170, 1220, 1224, 1257, 1294, 111 
1258 

calculus m, 1258 1260, 1270 
treatneot of, I2a9 
urethra, female, 751, 758. 774, 776 
treatment of, 759, 776, 777 
urethrography in, 179 
urethra, male, 102, 179, 625, 663, 665, 
III 182,664 

operative treatment of, 626, 665, 667, 
691, 111 6SS 

Dorsal sht, 234. 253, 261, 266, Ilk 254 
Dupbeation cd bladder, 958 
kidney, 145, J50, 2221. 1224 
operative treatment of, 1670, 1693 
perns, 231, IlL 233 

ureter. 150, 1214, 1215, 1221, 1223, III 
146, 149, 1216-1218 
operative treatment of, 1225, 1302 
oreura, Icmak, 7sl 
male, 626 
vagina, 577 

Dye tests of renal function, 46, 121, 1388 

Echinococcus disease of bladder, 1035 
kidney, 37, 1520, 1631 
diagnosis of, 1523 
operaUveireatmentof, 1524 
ureter, 1250 
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Ectopic kidney, 151, 1380 

anomalous blood supply of, 1381 
operative treatment of, 16M, 1694 
Slone in, 1683, 111 167 
transpentoneal pyelotomy for, 1683, 
111 1681-1683 

witb crossed ureter, 150, 1219, 1380, 
EL 147 

andfusion 1378,111 1379 
tMUde, 364, 376, 477, 111 494 
complications of, 378 487 
operative treatment of, 379, 487, 493, 
III 493, 496 497, 499 
ureteral onfices 629, 750, 1220, 1223, 
1225, 111 1216, 1218 
operative treatment of, 1226, 1303 
Ejacu/atwa, S27, 629 

Ejaculatory duct 521, 529, 536, 557,611,798 
anatomy of, 523, 524, 525 
anomalies, congenital of, 526 
cathelenaation of 97, 101, 185, 477, 547, 
563, 111 97, 98 
dilatation of, 563 
diseases of, 553 
embryology of, 361, 522, 609 
injection of 563 
injuries of, 529 

non-operative treatment of, 562 
physology of, 526 

stricture or occlusion of, 477, 553, 565 
Elephantiasis of penis 283, 292, 426, ill 292 
scrotum, 292, 417, 424, III 292 
etiolo^ of, 424 
treatment of, 426 
vulva, 587 

Elliott treatment regulator for applying 
beat to prostate, 937 
Eisner Besaseh endoscope, 83 
Embryology of bladder, 943 
Cooper’s gland, 732 
ejaculatory duct, 361, 522, 609 
epididymis, 361 

female ftjtema! genitalia, 361, 569 
kidney, 1543 
pelvis 1205, 1346 
penis, 223 
prepuce, 225 

prostate, 787,111 788, 789 
scrotum, 360 
semmal vesicle, 361, 52i 
spermatic cord, 363, 364 
testicle, 361 

tngonum vesicae, 944, 946 
ureter, 1208, 1346 
urethra, female 569, 748 
male 225, 607 
vas deferens 361,521 
verumontanum, 522, 609 
vagina, 570 

Embryonal adenomyosarcoma of kidney (see 
VI iIiDs’ tumor) 

Emmet's “buttonhole" operation for pro- 
lapse of urethra, 783 


Emoted hydrocele, 376, 467 
Endoscopes, 87 

Entamebae histolytica infection of bladder, 
1036 

Enuresis, 623, 629, 1038 
causes of, 1089 
treatment of, 1091 
Epidui^siectomy, 44S, 465 
technic of, with transplantation of vas to 
skm of groin, 445, 502, SIO, 111 
503-505 

transplsnUtion of vas to testicle loUowme, 
5(M, lU 506 

Epididyims, anatomy of, 370 
anesthesia for surgery of 218,486 
angioma of 465 
anoznaiies, congenital, of, 384 
arteries of, 370 
blood supply of, 370 
contusum of, 406 407 
diseases of, 433 477 
embryology of 361 

gonorrheal infection of, 409, 436, 475, 
517, 712 
gumma of, 447 

inflammations of (see Epididymitis) 
injuries of, 405 
innervation of, 371 
lymphatics of, 373 
neuralgia of testicle and, 449 
non operative treatment of 517 
non specific infections of, 438, 475, 517 
operative treatment of, 486 
palpation of, 19 

postoperative care following surgery of, 
510, 512, 516 

preoperative preparation for surgery of, 
486 

sarcoma of, 465 
syphilis of (see Syphilis) 
tuberculosis of (see Tuberculosis) 
tumors of (see Tumors) 
veins of, 371 
wounds of, 405, 407 

Epididymitis, gonorrhea), 409, 436, 475, 712, 
713 

treatment of 433, 517 
iKWi speafic, 438, 475 
treatment of, 440, 517 
Epididymotomy, 438. 501 
closed, technic of, 501 
cfien, technic of, 502 

Epididymo-vasotomy for sterility, 477, 503 
Ilagner’s techinc of, 508, IlL ^7, 509 
indications for, SOS 
^ispadias in female, 579 

treatment of, 580, 603, EL 604, 603 
^rp«of,S79,III 238 
male, 237 
complete, 239 
glandular, 239 

operation for, 348, III 348 
operations for, 347 
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Epispadias, male, penile, Younc’s operation 
for, 349, 111 349 

surpcal treatment of incontinence ac- 
compan>ing. 239, 350 
tjpcs of, 239, IIL 238 
Epithelioma of scrotum, 429 

treatment of, by operation, 431, 1736 
radiation, 431, 1736 

crethra, male, 650, 111 652, 653, 654, 655 
treatment of, by operation, 6'6, 1743 
radiation 656, 1742 
Erection of penis, mechanism of, 241 
muKles and nenes in\ol\ed in. 228. 241, 
527 

pathological («ee Pnapism) 

Erosive and gangrenous balanitis, 259, 264 
treatment of, 261 
Erythrocj-te sedimentation lest, 67 
Examination, darl. field, for sspbilis, 268, 
293 

instrumental, 71 
in children, 122 
vith cysto<cope, 104 
ureteral catheters, 83 


urethroscope or endoscope, 87 
of blood, 52, 62. 67 
prosUtie secreUon, 18, 541, 716, 814 
semen m stenlity, 476 
seminal \esicular secretion, IS, 541, 
S6S, 716,814 
unne (see Unne) 
ph>‘SicaI, in urology 11,12 
rectal, 15, 54, 813. 819. 824, 850 
Excretory urograpb), 138 
as measure of re<idual unne, 171 
for examination of bladder and urethra, 
176, 624 

in injunes to bladder, 179, 992 
kidney, 1402 
male urethra, 183 

postoperative studies following ureterO' 
intestinal anastomosis, 1337 
intra>enous method of, 138 
peroral method of, 142 
preparation of patient for, 141 
subcutaneous method of, 141 
Exstroph> of bladder, 960, 1092, III 961 
carcinoma in 961, 1050 
etiology of, 962 
operative treatment of, 1122 
bj uretero-intestinal anastomosi«, 1125, 
1324 

vnlh epispadias in female, 579, 963 
male, 237, 963 

External genitalia, female, anatom) ti, 571 
anesthesia for surgery of, 602 
anomalies, congemtal, of, 381, 576 
cond>!oina acuminata of, 587, 597 
diseases of, 581 
embryology of, 361, 569 
injunes to, ^81 
operatn e treatment of, 602 


postc^rativ e care following surgery of, 605 
presmerative preparation for surgery of, 
602 

radiation ol tumors of. 1739 
External urcthrotomj (see Urethrotomy) 
Extrapentoneal lumbar nephrectomy, 1638, 
1660, 111 1660-1663 

Extravasation of unne in injunes to bladder, 
•* 987 

prostate, 805 
ureter, 1315 
urethra, 635 

operative treatment of, 637, 679, 684, 
I» 680, 6Sl 


Fascia, Buck’s. 226, 293, 294, 295. 358, 635 
crcnustenc, 366. 412 
DenonviiheTs', 562, 795, 893, 922 
external spermatic, 366 
uilemal spermatic, 366 
penrcnal, 1351, 1481, 1620 
prostatic. 795 

Fenling test for sugar in unne, 31 
Fenger operauon for stneture at the ure 
teropelvic junction, 1307, III 
1307 1308 
Fetal Ldecy, 1372 
Fibroma of bladder, 1047 
kidney. 15^ 
perns, 295 
rend pelvis, 1546 
cpermatic cord, 463 
trsticvlar iuoics, 465 
urethra, female, 769 
male, 649 
vagina 599 
vuKa, 589 

Fibrosis, chronic, of prostate, 921 
FBiforms urethral, 71, 74, 661 
Fivtub of urachus, 965, 967 

ureur. 1234, 123S. 1237, 1269 
urethra male, 647, DL 647 
reclo-urelhjd, repair of, 695, III 691-693 
uiethropenneal 738 740 
exosiov of, 691 III 689, 690 
urethrovapnal 756 
repair of, 784 III 784,783 
vesical 118 994, 1076, Pble Nil 
vesico-enleric, 1077 
vesico-utenne, 1079 
vesicovaginal, 581, 756, 994, 1076 
operative treatment of, 1128, 1324, HI 
1130-1134 

Fluids, forcing of, 885, 90S, 1154 1611,1717 
method of chatting intake and output of, 
1154 

Foley self retaining catheter, 76, 884, 897. 
905 916,917,928,929 
'k pbsty operation for stneture at ure 
teropelvic junction, 1309 
technic of 1313 
Folbcubr abscess 12,644, 710 
urethntis in male, 710 
vulvitis, 583 
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Foreign body in bladder, 117, 1073 
removal of, 107S, 1124, 111 1074 
urethra, male, 632 
Foreskin (see Prepuce) 

Fossa naviculans m female, 571, 576 
male, 235, 612, 613, 617, 633, 652, 70S 
Fracture of perns, 249, 250 
Frei test for lymphogranuloma venemim, 
283, 597 

Frenum preputu, 225, 227 
Fulguration of cervical and vaginal glands in 
vulvovaginitis, 594 
infected urethral glands m male, 646 
female, 764 

prolapsed urethra in female, 783 
tumors of bladder, 1057, 1146, 1152 
penis, 333 
urethra, male, 649 

urethral polyps and granulomas in female, 
759 

ulcers o( bladder, 1018, 4197 
Fuller Freycr technic of suprapubic ptosta 
teciomy, 887, 111 m, 889, 890. 
892 

Function tests of kidney (see Tests) 
Furunculosis cl vulva, 583 
Fused Udney, 150, 1373 
asymmetric^, ISO, 1375, 111 147, 1376 
horseshoe form of, 150, 4373, 111 146, 147, 
1373, 1374, I37S 

containing hypernephroma, papilloma, 
stone, ifel. Ill 1691-1692 
heminephrectomy m, 1670, 1690, 1691, 
fll 1691 

operative treatment of, 1378, 1689 
retrograde^^jelography in, ISO, 111 146, 

unilateral, with crossed ectopy, 1378, 111 
1379 


Galatest for sugar m unne, 31 
Ganglioneuroma of adrenal gland, 1580 
Gangrene of bladder, 999, 1008, 1010 
penis, 254, 259, 419, 111 258 
scrotum, 404, 403, 419 

and penis folloning penuretfantrs, 
419,422,111 420 
sagina, 595 
NTilva, 584 

spontaneous fulminating, of scrotum and 
penis, 419 
treatment of, 422 
Garceau ureteral catheter, 84 
Gas baallus infection of kidney. 1517 
treatment of, 1520 
Gerota’s capsule, 1351, 1480 
Gians perns, 225, 227, 228, 608 

dorsal sbt of, 234, 253, 261, 266, 111 254 
Paget's disease of, 290, 301 
ciitondis, 572 
Glass tests of urine, 24 
Gtomerulonephntjs (see N'ephntis) 


GoDorrhea, bacteriology of, 705 
complement fixation test for, 707, 716, 
727. 765 
history of, 702 
immunology of, 707 
HI female, 755, 759 
compbcations of, 436, 760, 761 
entena of cure of, 765 
diagnosis of, 761 
pathology of, 760, lU 1023 
treatment of, by chemotherapy, 763, 
754 

local, 763, 764 
prophylactic, 762 
in male, 701 

complications of, 644, 710, 711 
enterts cl cure ol, 726 
diagnosis of, 715 
paiholo^ of, 703, 71 1 
penurethral and paraurethral abscess 
in, TIO, 711 
symptoms of, 712 
treatment of, 717 
local, 721 
prophylactic, 718 
systemc, 725 

with hyperpyrexia, 726, 817 
pcfticulin, 720, 1185 
sulfonamides, 717, 719, 722, 724, 
727, 1165, 1166, 1167 
modes of transmission of, 708 
public health and epidermofogical aspects 
of. 703 

unne examination in, 39, 716 
Gooonhtal cavemosiUs, 710, 712 
infection of bladder, 761, 1022, 11) 1022, 
1023 

Cowper’s gland, 737, 738 
e;aculatory duct, 553 
epididymis^ 375, 409, 436, 712, 713 
differential diagnosis of, 437 
treaiment of, 438, 517 
kidney, 1512 

prostate, 710, 712, 713 , 724, 806, 810, 
818 

seminal vehicle, 533, 546, 710, 712, 713, 
714 

ureter, 1246 

urethra (see Gonorrhea, in female, in 
male) 

vagina 591,592,594,111593 
vas deferens, 529 
vulva, 585, 591 
vulvovaginitis m children, 591 
treatment of, 592, III 593 
Granuloma inguinale in female, 586 
male. 278, 419 

differential diagnosis of, 279, 233 
treatment of, 280 

Granuloma of urethra In female, 758, 7o9, 
768 

ureter, 1244 

Gubernaculum testis, 363 411,412 
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Guinea pig inocutaUon test for urinaiy to 
bereulosis, 42, 1028, 1503. laOi 
Gumma, syptubtic, of bladder, 1023, 1025, 
1026 

epididymis. 447 
bdney, 1514,111 1513 
perns, 295 
prostate, 820 
scrotum, 418 

tesUcIe, 446, 459, 111 447 
ureter, 1247 
uietlira, female, 706 
male, 639 
vTilva, 586, 766 

Hagner’s technic of epididyico-\asotomy, 
507, 508, lU 507, 509 
Hemangioma of bladder, 1(M8, 1093 
kidney, 1569 

Hematocele, 401, 438, 469, 470 
treatment of, 404 

Hematoma, extrarenal, 163, 111 163 
of penis, 247, IIL 243 
scrotum, 401, 473, 513, lU 248 
calcified, 431 
treatment of, 404 
Hetnawporphyruiuna, 10 
Kematuna, 7, 29, 35, 103 
causes of, 7 

nemmephrectomv, 1670 
in anatomically normal kidney, 1671, 
111 1672 

double kidney, 1670, 1693 
borsesboe kidney, 1670, 1690, 1691, 
III \<fl\ 

indications for, 1303, 1504, 1670 
Hemoglobinuria, 10, 55 
anutu, 7 

Hemonbagic cyst of kidney (see Cysts) 
Hermaphrodism and pseudohermaphrodisiD, 
381,390 

Hernia, inguinal, accompanying crypl^ 
cludism, 37S 
congenital, 364 

diffcrenlialion of, from hydrocele, 470 
Herniation of bladder, 1061 
treatment of, 1063 
tesbcle, 400, 401, 408 
Herpes progemtalis of perns, 287 
Hess reeUiM of orchidectoroy, 498 
Higgins’ technic of uretero-intestinal anas- 
tomosi<, 1330 

Hilum of kidney, 1352, 1560 
History taking in the urological case, 1 
Hodgkin's disease of penis, 233, 3W 
tesUs, 462 

Home’s glands, 792. 800, 949 
Hormonal test for earlj pregnancj , 43 
tumor of testis, 44, 451, 453, 459 
therapy of ayptorchidism, 379, 478 
-carcinoma of prostate, 858, 859 
Hunner’s ulcer in female, 1019 
bjperplasia of prostate, 393, 840, 908 


impotence, 394 

vuKovagimtis in children, 592 
Hormones of testis, 386, 388 
influence of, on testicular descent, 364, 
379 

therapeutic use of, 379, 392, 478, 90S 
Horseshoe kidney (see Fused kidney) 
Hourglass bladder, 959 
Honner’s ulcer of bladder (see Localised 
submucous fibres) 

Hutchins’ method of uretero-intestinal anas- 
tomosis. 1334 

Hydatid Qrjt (see Echinococcus) 
of Morgagni, 361, 375 
torsion of, 414 
Ilydrocalyx, 1422 
Hydrocele, 466 473 
congeniUl, 466, 470 
diagnosis of, 469 
etiology of, 466 
fluid content of, 468 
idiopathic, 466 
in female. 582 
infantile, 466, 470 
inguinal, 379, 467 
mtmittial, 4ii8 
of henual sac, 463, 470 
spensaiic cord. 4^, 470 
tunica vaginalis testis, 415, 458, 467, 
478, 111 467 

traumatic rupture of tumea vaginalis m, 
404 

treatment of, 471, SIO 
by aspirabon and inyecbon, 471, 511 
^tauen 471 512 
lapping, 471, 510 
Ilydrocelectomv, 512 

Hydrogen ion coaceatrabon of unne (see 

AH) 

Hydronephrosis, 1405, 1630, III 1217, 1280 
1307, 1410, 1415 
causes of, 1406 
diagnosis ol, 1418 
infected, 1405, 1462 
intermittent, 1405 
pathology of, 1414 
pyelography in, 131, 1419, lU 153 
renal atrophy in, 1416 
serial pyelograms in, 136, 1420 
treatment of, 1420 

Hydr<«ireter, 1253, 1294, lU 618, 1217 
etiology of, 1284 
Hymten, atresia of, 578, 600 
cysts of, 600 
devek^iment of, 371 
imperforate 576 
tumors of, 600 

Hypem^hroraa of kidney, 1562, 1563, 1564 
t^teial pnmao, 1569 
diagnosis of, 1571 

treatment of by radiation, 1573, 1760 
surgery, 1573, 1760 
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Hypcrparalhyroidjsm in the production of 
unnary stone, 60, 1070, 127^ 
1591, 1616 

Hyperplasia of adrenal cortex, 1576 
prostate gland, 110, 326 
blood chemistry tests m, 53 
complications of, 835 
cystoacopic appearance of, 116, 836, 
lU 836, 837, Plate V 
cysto-uretbrogram iB, 177, 311 178 
etiology of, 826. Ill 828, 829 
pathology of, 831, IfL 838, 839, 882, 
883, 903, 901 

symptoms and diagnosis of, 834, 83S 
treatment of, by castration, 498, 858 
hormonal therapy, 393, 840, 908 
penneal prostatectomy, 858, 881, 
891, lU 893-001 
roentgen radiation, 1745 
suprapubic prostatectomy, 881, 
887, 111 888-892 

total penneal prostatectomy, 920, 
922, 111 923-928 
transurethral resection, 909 
Hype^iyTexia therapy of gononhea, 717, 
817 

ajphjbs, 276 

Hypertension, arterial, current tbeones of 
aechanism of, 1441 
renal pressor substances and, 1439 
treatment of, 1442 
by surgery, 1710 
clinical results of, 1712 
urologiesl conditiocs associated with, 
1443, ISSS 

Hypertonic btadder, 980, 1087, 1160 
Hypertrophy of kidney, 1369,111 1368 
prostate gland (see Hypeiplasta) 
t/igonum ye»iMe, 1065, Plate V 
exQsion of, 1067, 1145, III 1145 
vesical orifice, congenital, 964 
Hypoplastic kidney, 1367, III 146, 1368, 
1369, 1370, 1371 
treatment of, 1370 
Hypospadias m female, 578 
treatment of, 579, 603 
male, 234, 629 

chordec assoaated vntb, 335, 340, 341, 
111 337 

surgical correction of, 340, III 338, 
344 

etiology of, 235 
glandular, 236 
operation for, 340, 111 339 
penile, 236 

operation for, 340, III 340 
penoscrotal, 236 

Lowsley three-stage operation for, 
340, DJ 341-347 
operauons for, 335 
types of, 236, 111 235 
Hypotonic bladder, 9S0 


Imperforate anus, urethra, vagina, case of, 
576, III S73-S7S 
bymen, 578 
urethra, male, 616 
la^tence, 210, 475, 561 , 922 
IausW plication operation for, 312, 350, 
III 351-357 

treatment of, 311, 350, 394 
based nound of perns, 245, 111 246 
Incontioesce of unne, 6 617, 623, 629, 756, 
757, 805, 1088, 1223 
and feces m male, Lou sley Hunt phcation 
operationfor.1137,111 1140,1141 
causes of, 1091 
m qiispadias m female, 579 

o^atise treatment of, 603, HI 604, 
605 

male, 239, 350 
operative treatment of, 350 
bypo^adias in female. £03 
roioa biiida, 1091, 1092 
Kelly phcation operation for, 1142 
Lowsley plication operation for, 1140, 
111 1142, 1143 

Lonsley repair of vesical onfice for, 1137, 
111 1138,1139 

muscle tiaosphjiUtjosi operattons for, 
1144 

postprostectomy phcation of exterssl 
sphincter to prevent, 897, CL 
902 

surgery for, in male and female, 1137 
Indigo<annine test of renal function, 49, 
121, 1388 

Inguinal lymph nodes, 229 
esUipation of, m cancer of penis, 223, CL 
324-331 

caranoma of urethia, female, 770, 1744 
epitheloma of scrotum, 431 
insolvetaent of, in cancer of penis, 302, 
303, 323, 334, 1735 111 30* 
cancer of urethra, male, 653, 656, 1743, 
lU 632 

diancroid, 262, 263, 264, 266 
lymphc^^nuloma veneceutn, 282, 283, 
286 

lymphogranulomatosis of penis, 303 
punpt of scrotum, 425 
sypbUs m female, 585 
Ingumolahial abscess 585 
Injuries of bladder, 118, 179, 918, 986 
Cowper's gland, 736 
ejaculatory duct, 529 
female external genitalia, 5S1 
kidney, 170. 139o, 111 169, 1397 
diagnosis of, 1401 

opeiati>e treatment of, 1695, 1699, 111 
1696-1698 
penis, 245, 308 
rqmr of, 334 
prostate gland, 805 
renal pelvis 1403 
cctoUim, 400 
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Injuries seminal vescle 529 
testicle and ep didymis 403 
ureter liO 1232 1412 
diagnossof 1236 
treatmentof 1236 1315 1317 
urethra, female loS 756 
male 632 

operati\e treatment of 6 9 II 680- 

\as deferens 40S 529 
vulva 581 

Innervation of bladder Sal 932 933 969 
1134 

Cowpersgland 736 
ep didymis 371 
kidney 1339 1708 
mictuntion 969 
penis 228 241 336 
prostate /93 98 
scrotum 367 
seminal vesicle 523 
testicle 371 
ureter 1212 

urethra female 730 969 
mal e 969 

vas deferens 372 3 3 524 
Intenmtteat bladder in pUon 1159 
lotenial urethrotomy (see Urethrotomyj 
Interstitial cystitis ^8 999 1014 Plate U 
Istertngo of vulva, aSJ 
Intravenous pyelography (see Eicretoo 
urography) 

Inulm te«t of renal function. 1387 
ImgaUons of bladder 685 937 100 llaS 
1197 

intermittent, 1139 
coluuons usri in llaS 
renal pelvis 1473 1611 lil3 
solutions used in 1611 1716 
Ischtocaveraosus muscle 2’7 229 241 333 
354 523 


Kaposi s disease of perns 299 
Kelly endoscop c lube 87 

plication operation for unnary incon 
tinence ID female 1142 
Ketogenic diet (see 0 et) 

Kidney 1343 1395 1 633 
abscess of 1153 1460 1481 III 1493 
1497 1526 

operative treatment of 1686 
absince congemtal of 1362 
actinomvcosis of 1323 1631 111 1326 
treatment of 1329 

adenocaranoma of 1564 1 £0 111 1364 
adenoma of 1566 
amyloid degeneration of 29 143^ 
analomv of 13^ 
anesthe<=i4 for surgery of 219 1633 
anomalies, congen tal of 143 1361 1408 
111 147 149 

operat \e treatment of 1689 


aplasaof 1371 
artenes of 1345 1349 133 
anomalous 1224 12<2 1279 1283 
1309 1374 1351 1382 
atoi^hy of 1371 1416 1486 1487 
bacteriophage therapy of 1473 1718 
b Iharziasjs of 1525 
bsectionof for stone 1684 
blood supply of 1315 1 349 1336 
anomal es of 1224 1272 12 9 1280 
1283 1309 1374 1381 1382 
1409 III 12S0 1410 
calcification tuberculous of 149 1509 
alatlas of Isee Calculus) 
capsules fibrous and fatty of 1349 llsl 
1333 1480 

carbuncle of 1433 1436 IIL 1433 
treatment of 1460 1481 
carcinoma of (see Caranoma) 
conformation of 1336 
contusion of 1396 1403 
cystadenoma malignant pap Uary of 1563 
cysts of (see Cysts) 
decapsulation of 1433 1 07 1 08 
denervation of 1711 
di« la treatment of 1434 
diseases of 1405 1629 
duplcatiop of 143 IsO 1221 1224 
operative treatment of 16 0 1693 
echinococcus disease of 37 1520 1631 
operaUve trealmeni of 15^4 
ectopc 150 151 1219 1378 1380 1381 
1683 111 147 167, 1379 
pjieraUve treatment of 1683 1694 
111 1681 1683 


erobryolo&cf 1343 
embryonaT adenomyosarcoma of 1441 
1533 1739 

eitraj^entoneal lumbar exposure of I638 
1660 ni 1660-1663 
fibroma and fibrosarcoma of 1568 
function of 1384 

disturbances of following “crush in 
Junes 1444 

tests of 46 3’ 6’ 121 
fused, loO 1373 

a^Tnmetncai, I3O 1573 IIL 147 13 6 

horseshoe form of loO 1373 1691 
III 146 147 1 3 3 1 374 13 3 
1691 1692 

operative treatment of 13 8 16 0 

1689 1690 1691 

unilateral with crossed ectopv 13 8 
la. 13 9 

gas baoUus infection of Isl 
gonorrhea of 1512 
gumma of 1514 111 l3l3 
bemagioma of 1369 
hiium of 1332 1360 
horse^oe (see Fused) 
hypernephroma of I36'’ 1363 1364 

1569 l3 1 

treatment of 1573 1 60 
hvpertTophic or compensatory 1369 1^ 2 
138! Ill 1368 
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hypoplasnc f367 HI 146, 1368, 136^ 
1370 1371 

mjunes to, 170, 1395, IJl 169, 1397 
operatise treatment of, 1605, 1698, 
111 1696-1698 
innervation of, 1359, 1708 
leiomyoma and leiomyosarcoma of, J56S 
leukoplakia of, 1529 
Kpotna and Iiposarcoma of, IS68 
lobulatcd or fetal 1372 
lymphatics of, 1359 

* m^cal” diseases of (see Kephnlis 
Nephrosis) 

movable (see Nephroptosis) 
non operative treatment of, 1715 
non speafic infections of, 1450, 1461, 1474 
operative treatment of, 1655 
masions employed in, 1657 
osteoma of, 1567, 111 1567 
palpation of, 13 
pelvis of (sec Renal pelvis) 
physiology of, 1384 

polyeysbc, 56. 1372. 1531, IMS, 1633, 
111 161, 1533 
treatment of, 1537, 1686 
postoperative care following surgery of, 
1669, 1679, 1685, 1686, 1689, 
1713, 1715 

complications following surgery of, I7f4 
preoperative preparation for surgery of, 
1656 

radiation therapy of tumors of ISS3, 1560, 
1569, 1758 1759, 1760 
relation of, to arterial hypertension, 14JV 
replacement lipomatosis of, 1485, III 1486 
rotation of, 1349 
abnormal, 1382 

rupture of 170,1395,1399,111 169, 1397 
operative treatment of, 1695, J69S, 
111 1696-1698 

sarcoma of, 1562, 1563 1567, 1568, 1571 
treatment of, 1573, 1760 
sclerotic diseases of, 1433 
sohtary, congenital, 1362 1365, 111 1366 
specific infections cd, 1487 
staphylococcic focal infections of cortes of, 
1453, 1460, 1481, 1630, lU 1366 
structure, gross, of 1352 
microscopic, of, 1354 
supernumerary, 1365, HI 1366 
supports of, ISS2, 161S 
syinpatbepc surgery of, 1 70S, 1710 
syphilis of, 1512 
tuberculosis of (see Tuberculosis) 
tumors of (see Tumors) 
typhoid infection of, 1516 
veins of, 1350, 1355 
anomalies of, 1381, 1384, 111 1410 
weight of, 1356 

\\ liras’ tumor of, 1444, 1553, 1569, 1635, 
17o9 

wounds of, 1398 

Kmk of ureter 1219, 1222, 1223, 1224, 1294. 
1627 

etiology of, 1277 


TOelography in, 151, 1224. 1279, HI 153 
SCTial pyelc^am in, 136, IM, 1279, 1627 
treatioent of, 1279 

Kirwin cystosa^'ic rongeur, 107, 1056: El, 
107 

hlhotnW, 107, lU 107 
measunfig instrument and radon seed im 
planter, 1038, 1750, 1751, 111 
1748, 1752-1757 

method of Gircumosion, 319, El 321 
method of treating vesical papillomatosis 
by resection and cautenzabon 
mth phenol and akohol, 1146 
hlixture f<K vesical Imtabihty, 937 
resectoscope, 649, 685 844, 913, 915, 1038, 
1065, 1147, 111 913. 914, 915 
KoUmann dilator, 661, 882, 908, 1065 
Rraurosis of vulva, 588 
Kretschmer double-exposure rocntgenograpiuc 
method of diagnosing ureteral 
calcuh, 128 

Lacuna magna, 102, 613 
Lavage (see Irnmtion) 

Leairoontb’s tedinic of prcsacral neurec 
tomv, 1135 

Loorayoma of bladder, 1017 
kidney, 1568 
spermatic cord, 461 
testicular tumcs, 465 
Leiomyosarcoma of kidney, 1568 
Leoan m unne, 40 

Lnkoplakia of bladder, 116, 1019, 1041, 
Plate II 

treatment of, 1021, 111? 
renal pelvis, 1529 
ureter, 1246, 1252 
vulva, 588 

Lewis’s universal operating cystoscope, 105 
Lipoid n^hrosis, 430 1435 
Lipoma of kidney, 1568 . 
scrotum 427 
spermabc cord, 427, 463 
vagina, 599 
vulva, 589 

Lipomatosis replacement, of kidney, 1485, 
HI 1486 

Litholapaey, 1124 1126 
instTUments for, 1126 
technic of, 1128 
LtcAomre, B/gehtv, 3?S 1126 
Kitwin 107, 1126, 111 107 
Littres glands, 102, 613 
Lo^fat^ or fetal kidney, 1372 
Localized submucous fibrosu of bladder, 
1013 

treatment of, 1018, 1113 
Lowsl^biiHisy 'nstrument, 831, 111 852-855 
cystoscopicrongeur,105,10s6,Ill 105,106 
removing bladder stone, 1125, III 1074, 
1125 

cystoscopic roentgenographic table, 97, 
HI 99 

eysto-urelhroscope_ 937 
ezamiiunf table, 97 



Loirsley forward lookiag oretiroscope, 90, 
563, 661 

grasping forcqjs, 1209, HL 666 
•Hunt QTStometer, 82, HI. 82 

plication operation for incontinence of 
urme and feces m mate, 1137, 
m. 1140, 1141 

•Kilgore technic of total prostatectomy, 
922, IlL 923-928 

method of arcumosion, 319, HI 320 
penaeal urelerohlhotomy, 1 321 , DL 1321 
repair of recto-urethral fistula, 693, 
DL 691-693 

repair of \esieal orifice for urinary m 
continence, 1137, III 1138, 1139 
modificabon of Young'* conservative 
penneal prostatectomy, 891, IlL 
893-898, 899-902 

operation for penoscrotal hj-po^dias, 
340, III. 341-347 
plastic induration of peius, 338 
-Peterron universal urethroscope 94, !8S, 
186. 363. 649, IlL 95-98 
prostatic tractor fcurved), 891, 922, 923, 
929, 111 899, 900. 901 
prostatic tractor (short, straight), 923, 
lU 923 

nbboQ gat method of beounephrcctomy, 
1670, 1691, 1694, IlL 1672, 1691. 
1692 

ligating friable renal pedicle, 1664, 
lU 1063 

aephfopecj, 1703, IIL 1701-1705, 
1706 

noihrotomy, 1672, 111 167^1677, 
1678 


repairing kidney wounds, 1698, lU 
1696-169S 

plication operation for impotence, 312, 
3V), IlL isl-3S7 

pLcation operation for unnary incon* 
tinence, 1140, HL 1142, 1143 
-Uang instrument for intravesical irra 
diation and treatment of lubercu 
lous sinuses, 1199, ni 1200 
Lues (see Syphilis) 

Lumbar puncture, 277 
Luxation of testicle, 409 
Lymphangioma of spennatic cord, 464 
Lymphangitis in chancroid, 262 
gonorrhra, 710 
Lymphatics of bladder, 957 
Cowper’s gland, 736 
epididymis, 373 
kidney, 1359 
penis, 229. 323 
rirostate, 797 
scrotum, 229, 367 
seminal veside, 525 
tcsUde, 373, 499 
ureter, 1212, 1452 ^ 
urethi^ fe ma le, 615, 750 
male, 325, 615 
vas deferens, 373 


Lymphogranuloma venereum, 280 
differential diagnosis of, 261, 283 
Fm test for, 283, 597 
in female, 597 
treatment of, 286 

Lymphogranulomatosis of perns, 283. 304 
testicle, 462 

Malak^lakia of bladder, 1021 
hfalecot self retaining catheter, 75. 1312, 
1313 

M al i gnan t tumors (see Tumors) 
Mandelamine, 1178, 1472 
Mandebc aod, 567, 644, 939. 1006. lOOS, 
1472, 1611 

characterutics of, 1179 
Massage of prostate, 18, 814. 817, 935 
bunanu^ method of, 936 
senunal v esicle, 546, 564 
McCarthy baby o'to«ope, 122 
ejaculatory-duct cathetermne instrument, 
185 563 

observation and operating cysto-urethro- 
scope 88 

resertoscope. 9J3, JIL 9J6-9JJ) 

Meatolom) 617,663, 753, 773 
technic of, 673 

Meatus unnary in female, 750 755,771,773 
stricture of 751, 752, 755 
syphiLtic chancre of 765 
in male, 226, 613 
accessory 628 
imperforation of, 616 
stenosis of. 617, 663, 673 
Median bar obslnicuon of vesical neck, 842 
resection of 844 

“Medical’’ diseases of kidney (see yephntis 
Nephrosis) 

ifegalo-ureter, 1219, 1222, 1224, 1227, 1294 
etiology of, 1291 
treatment of, 1293 
Meningitis tuberculous, 1511 
Mesonephros 362, 1343 1344 
Metan^hros, 1343, 1345 
Methenaraine, 546 567, 885, 939, 1006 
1007, 1472, 1611 
cbaractenstics of, 1177 
Methylene blue, 507, 508. 1178 
test cd renal function, 48 
hlictontion, 968 

effects of nerve sections upon, 974 
innervation of 9^ 
onisculatoie of, 968 
physiology of, 974 
Monorchidism, 376 

hfoiphological rests of testicle, 361, 375 
Mosenthal diet test of renal function, 49 
Movable kidney (see Nephroptosis) 
Moltdocular r enal cyst (see Cyst) 

Multiple heinoTThapc sa rc o ma (Kaposi's 
disease) of penis, 299 

Musculature of bladder, 945, 948, 950, 932, 
968 

micturition, 968 
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perns, 227 

prostate gland, 7&7, 793 
ureter, 1211 

urethra, {ernale, 750, 769 
male, 612, 613, 614, 968, 960 
Myogeruc bladder, 980 
Sfyoma of bladder, 1(W7 
urethra, female, 769 
male, 649 

Myxoma of bladder, 1047 
epididymis, 465 
renal pelvis, 1546 
spermatic cord, 464 
testicular tunics. 465 

Nephralgia, 1629 
decapsulation for, 1707 
renal sympathectomy for, 1708 
Nephrectomy, 1659 

extrapentoneal lumbar, 1658, 1660, IQ 
J660-1663 

for tuberculosis, 1666 
handling of sasciiJar pedicle in, 1663 
using nbbon gut, 16tW, 111. 166$ 
postoperative care ftjJowiog, 1669 
resection of twelfth rib m 1666, XU 1666 
subcapsular, 16^ 

transpenWneal, 1668, 111 1667, 1668 
Ne^ntis, 1423, 1514 
acute dif use glomerular, 30, 1424 
blood chemistiy tests in, 55, 59 
chronic diffuse glomerular, 1428 
classification of, 1423, 1424 
diet in, 1434 
hypertension in, 1439 
parenchymatous, 40 
renal decapsulation for, 1435, 1707 
staphylococcic suppurative, 1453, 1460 
subacute diffuse glomerular, 1425 ' 
treatment of, 1433, 1435, 1707 
ureima in, 1437, 1438 
NephroLthiasis (see Calculus) 

Nephropexy, Deming method of, 1707 
ladtcaCioas for, 1629 

Lowsley nbbon gut method of, 1703, UL 
1701-1705, 1706 

Nephroptosis. 136, 151, 1278, 1279, 1411, 
1617,11] 153 
diagnosis of, 1625 
etiology of, 1619 
serial pyelography in, 1626 
treatment, non-operative, of, 1628 
by operation, 1629, 1699, 1703, 1707, 
111 1701-1705, 1706 
Nephrosis, 1423, 1429 
amyloid, 29, 1432 
chemical, 1432 
diet in, 1434 
hypertension in, 1439 
bpoid, 1430, 1435 
of pregnancy, 1432 
treatment of, 1433 
by renal decapsulation, 1435 
uremia m, 1435, 1438 


Kephiostomy for permanent drainage, 1673, 
1685 

N^ihrotomy, 1672 
postoperative care following, 1679 
using nbbon gut, 1673, 1674, 1679, III 
1675-1677, 1678 
Nephro-ureterecComy, 1669 
Nerves (see Innervation) 

Neuralgia of testicle and epididymis, 449 
Neuroblastoma of adrenal gland, 1579 
Neurofibromatosis of bladder, 1048 
Neurogemc abnormalities of bladder, 979, 
1084, 1161 

ckmcal types of, 1085 
cystometrograms ui, 978 
treatment of, 10^ 

Nilf^ute test for of unite, 33 
Noma vulvae, 591 

Non-opcrative treatment of bladder, 1158 
inoperable and postoperative urogemta) 
tuberculosis, 1196 
kidnQ', 1715 
prostate, 935 

scrotum and scrotal contents, 517 
vas deferens, seminal vesicle, and ejacu- 
latory duct, 562 

Non protein nitrogen, tests of blood for, 59 
Non speoiicinfections of Cowper’s gland, 737 
epididymis, 438, 47$, $17 
differcnba) diagnosis of, 439 
treatment of, 440, 517 
kidney and renal pelvis, 1450, 1461, 1474 
prostate gland, 806, 809, 818 
treatment of, 809, 816 
seminal vesicle, $3S, S46 
ureter, 1239 
urethra, female, 755 
treatment of, 759 
male, 643, 717 
vas deferens, 530 

Obturators, urethral, 77 
Oliguiu, 7, 29 

OmbrMonne'sepemt/on/oriypo^dJss. 336 
Operative treatment of bladder, 1102 
Cowper’s gland, 743 
female external gerutaha, 602 
ludn^, 1^5 

melons employed in, 1657 
perns, 318 
prostate, 878 

scrotum and scrotal contents, 486 
seminai vesicle, 560 
ureter, 1302 
urethra, female, 781 
male, 672 

vas deferens, 486, 556 
Ordudectomy, 461, 498, 1737 
for caranoma of prostate, 498, 858 
torsion of testicle, 495 
Ordudopexy, 487 

authm' method of, 488, 111 489, 490, 493 
for ectopic tesUs, 495, HI 493, 496, 497, 
499 
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Orchid opexy, indications {er, 487 
Torek technic of, 490 
OrchiUs, acute, 433, 434 
chrome, 433 

of mumps, 5, 434, 435, 473 
s^•phlllUc, 446 
IreaUnenl of. 435, 517 
Organ of Ciraldes, 375 
Os penis, 295, ^6 
Osteoma of kidney, IS67, lit- 1567 


Paget’s disease of glans pcjus, 290, 301 
Palpation of bladder, 15 
epididymis, 19 
kidney, 13 
penis, 19 

rectal, 15, 54, 813, 819, 824, 850 
testicle, 19 
ureter, IS 

PapiUoma of bladder, 118, 1039, 10«0, 1051, 
1060, Plate IV 
treatment of, 1057, 1146 
penis, 296 

renal pelvis, 1546, 1547 
treatment of, 1552 
ureter, 1252 

treatment of, 1257, 1758 
urethra, female, 766 
male, M8 

Papillomatosis of bladder, 1039, lOoQ, 1051, 
Hi 1040, Plate 13 
treatment of, 1057 

by Kirwin's method of resection and cau 
tenution mth phenol and sko' 
hoi. 1146 
Paradidymis, 375 
Par^ytic bladder, 10S6, 1057 
treatment of, 1088 

PaiaptaBwsss, 15J , 13L U4 
gangrene caused by, 254, W 258 
treatment of, 254, lU. 255 
Paranephritic abscess, 1480 
Paraurethral abKess, 710, 711, 713 
Pediculosis pubis, 414 
Pelouze bodies m luberculoS‘*i 010 
Penicillin, 939, 1181 

infections re«ponsi>e to, 1185, 1520 
modes of adnumstenng 1153 
therapy of gonorrhea, 720, 1185 
Penis, 223, 24o, 318 
absence, congCTUtal, of, 230, 615 
adherent, 22o, 230, 233 
amputation of for carcinoma, 303, 323, 
656, 657, lU. 324-331 

anatomy of 226 ■, o a 

anesthesia for surgery of, 217, 318, 319 

angioma of, 298 

anomahes, congemtaJ, of, 229 

artenes of, 228, 356 

blood supply of. 228 

bone formation {os penis) m, JVo 

caranoma of {see Caronoma) 

chancre of (see S>‘pbilis) 


chancroid of, 261, 263, 278, 283 
chordee of, 335, 340, 344, III 337, 338, 344 
concealed, 230 

condyloma acuminata of, 296 
condyloma lata of, 297 
constriction of, 251, lU. 252 
contusion of, 247 
cutanecFUS aifectiors of, 256, 414 
darlos of, 227 
denudatma of, 250 
diphtheria of, 288 
diseases of, 252 
dislocation of, 2Si 
duplication of, 231, lU 233 
elephantiasis of, 283, 292, 426, 111 292 
embryology of, 223 
erection of, 241, 527 
pathological (see Pnapism) 
fibroma of, 295 

gangrene of, 254, 239, 419, 111 258 
glans of fsec Clans) 
gumma of, 295 
hetnaioma of. 247, IlL 248 
heipes progeniulis of, 287 
lajunes of, 245, 308, 334 
lonervauon of, 228, 241, 356 
integumema of, 226 
lyn^Uca of. 229. 323 
lympbogruulomatosis (TlodgUn's diS' 
ease) of, 283, 30i 

muluple hcmonhaac sucoma (Raposi^ 
disease) of, 299 
muscles of, 227 
operative ueatoent of, 3|S 
palpabon of. 19 
papdlojoa ol, 296 
pl^'siology of, 241 

plastic induration (PeyTorue's disease) of, 
195, 558 

postoperative care of, 322, 333 
preparation of patient for surgery of, 318, 
319, 327 

QuejTat’s erythroplasia of, 289, 301 
r^apon therapy of tumors of, 303, JTH 
raphe <d, 224, 225, 360, 60S 
GOQgeiuUl cysts and canals of 240 
ruduDCDlary, 230, 615 
nipture (fracture) of, 249 250 
sarcoma of, 298 
scabies of, 414 

suspenswy ligament of, 227, 335, 111 3‘'6 
^•phihs o' (see Syphilis) 
tubeirulo&is of. 279, 283, 287, 288 
tumors trf (see Tumors) 
urticaria of, 256 
sans ci 228, 836 
vrounds of 245 247, 111. 246 
Penneal prostatectomy (see Prostatectomv) 
Fennepfaritic abscess, 1455, 1480, 1497, 1510 
diagnosis of, 1484, 1630 
operative treatment of, 1460, 1485, 
postcmerative cart of, 1689 
Pmnephnum, 1480 
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Pcnneum, musculature of, 969 
raphe of, 224, 360, 608 
congenital cysts and canab of, 240 
removal of ureteral calculus tbroas’h, 
1322, lU 1321 

transplanting urethra into, after amputa* 
tion of penis for cancer, 332, 
Il[ 329, 330, 331 

Peristalsis of ureter, 145, 1226, 1310, 1313 
Periurethral abscess in female, 758, 760, 761 
m male, 615, 710, 713 
exQsion of, 646, 111 646 
fistula resulting from, 647, IIL 617 
Peroral (escretoiy) urograph» 142 
Peyronie’s disease of perns (see Plastic in- 
duration} 

Pezzer self retaining catheter, 75 
}iHofunne.32.1605 
tests for determining, 32 
Phenolsulphonphthalem test of renal func 
tion, 46, 121 

Pheochromocytoma of adrenal gland, 1580 
Phimosis, acquired, 252, 111 254 
treatment of, 253 

as predisposing factor in penile cancer. 300 
in preputial calculus, 309 
congenital, 232 
treatment of, 234 

Phloridain test of renal funciioo, 49 
Physical mimnation, general, 11 
of urogenital tract, 12 
tests of unne, 27 
Physiology of adrenal gUnd, 1575 
bladder, 968, 974 
Cowperb gland, 736 
ejaculatory duet, 526 
kidney, 1384 
mictuntion, 974 
penis, 241 
prostate, 801 
scrotum, 3^ 
seminal vesicle, 526 
testicle, 385 
ureter, 1226 

urethra, female, 753, 968 
male, 629, 9^ 

\as deferens, 526 
Pilcher prostatectomy bag, 891 
Plastic induratcD (Peyronie’s disease) of 
penis, 293, 358 
^VgSVHAV of, i’iV 
treatment of, 295, 358 
Pneumoperitoneum, 171 , 

Poggi’s method of ureteral anastomosis, 1317 
Polycystic kidney, 56, 1372, 1531, 1633, 
III 161, 1533 
diagnosis of, 1536, 1545 
etiology of, 1532 
familial occurrence of, 1532 
inadence of, 1531 • 

treatment of, 1537, 1686 
Polyorchidism, 376 


Polyp of ureter, 1253, 111 1253 
urethra, female, 758, 766 
male, 618 
vagioa, 598 
Polyuna, 6, 7, 29, 50 
Postoperative anuna, 786 
care fallow mg surgery of bladder, 1116, 
1149 

Cowper's gland, 746 
female external gemtaha, 605 
kidnej, 1669, 1679, 1685, 1686. 1689, 
1713, 1715 
penis, 322, 333 
prostate^ 903^ 908, 917 
scrotum and scroUl contents, 494, 49 
499, 503, 510, 512. 513, 517 
transurethral resection of prostate, 917 
ureter, 1169, 1314, 1335 
ureteropelvic juncbon, 1314 
urethra, female, 785 
male, 699 

complications in prostatectomy, 906 
surgery of bladder, 1149 
kjcLney, 1714 

scrotum and scrotal contents, 5l7 
transurethral resection of prasuce, 
917 

cystitis, 995 

treatment of urogenital tuberculosis, 1196 
Preaortic lymph nodes, 3’’} 

Pregnancy, Aschheim Zondek test tor, 43 
cystitis in, 996 
nephrosis in, 1432 
pyelonephritis of, 1471, 1474 
treatment of, 1479, 1716 
Preoperative preparation of patient for pros- 
tatectomy, 880, 883 
sureery of bladder, 1102 
Cowper’s gland, 743 
female external geiutaka, 602 
kidney, 1656 
perns, 318,319, 327 
prostate, 880 

scrotum and scrotal contents, 486 
seminal vesicle, 560 
ureter, 1169, 1302, 1335 
urethra, female, 781 
male, 672 

vas deferens, 556, 560 
transurethral resection of prostate, 880, 
911 

roentgenography irvunnary calculus, 1324 
ftepuce, adherent, 225, 233 
anatomy of, 227, 228 
calculus of, 234, 309 
development of, 225 
frenum 225, 227 
redundant, 232, 234, 259, 261 
sebaceous glands of, 227 
sphincter of, 227 

Presacral neurectomy, indications for, 1083, 
1134 

tedinic d, 1135 
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Fmpism, 305 
tratmcQt of, 303 

Prolapse of bladder m female, 1061 
ureter, 12S6, 1290 

uretlirt, female, 103, 753, 756, 773, 777 
treatment of, "74, 7S3 

Pronephros, 1343 

Prophylaxis, chemical, for senereal disease. 
261, 718, 762 

Prostate gland, 787, SOI, 878 
abscess of, 80S, 809, 811, 813, 818, BL 
808 

operabve treatment of, 819, 929, HI 
930, 931. 933 

absence, congenital, of, 800 
adenocaronoma of, 847, IIL 848, 849 
anatomy of, 792 

anesthesia for surgery of, 218, 878 
anomalies, congenital, of, 800 
arteries of, 796 

bactenophage therapy of, 817, 937 
bilharaiasis of, 825 
biopsyof,851,Ill 8a2-85S 
blood supply of, 796 
calculus 01 (see Calculus) 
c^)sule of, 792, 793 
caronaioa of (see Caranoma) 
contiguous structures of, 798 
eysts of, 824, 826 

diet in treatment of, 816, 885, 908, 938 
diseases of, 806, 870 
embryology of, 787, 111 788, 789 
fssoal investments of, 795 
fibrosis, chrome, of, 921 
gonorrheal infection of, 710, 712, 713, 
724, 806, 810, 818 
hypertrophy of (see Hyperplasia) 
injuries to, 805 
innervation of, 793, 798 
interrelation of, to testis and hypopbyss, 
390, 827 
lymphatics of, 797 
massage of, 18, 814, 817, 935 
truaoscopic stracture of, 792 
musculature of, 787, 793 
non-opwrativ e treatment of, 935 
non-*peci£c infections of, 806, 609, 818 
operative treatment of, 878 
pnysiolos of, SOI 

postoperative care foUoamg surgery of, 
903, 908, 917 

compLcations in surgery of, 906, 917 
preopmtive preparation for surpoy of, 
880, 883, 911 


pyemia, chronic, of, 920 
radiotherapy of benign hyperplasia cf, 
1745 

tumors of, 858, 1747, 111. 1748 
rectal palpation of, 151, 541, 813, 819, 
824, 830 

rhabdomyosarcoma of, S62, $63, 865 
•arfri TTi^ of, 860, 111- 860-862, 8W 
treatment of, 865 
secretion of, 19, 802, 815 
microscopic study of, 18, 541, 716, 814 


secretory function of, 801 
subsidi^ glands of, 792, 799 
syphilis of, 820 

transurethral resection of (see Trans- 
urethral) 

tnehomonas vaginalis infestation of, 824 

tuberculosis of (see Tuberculosis) 

tumors of (see Tumors) 

vacane therapy of, 817, 937 

veins of, 797 

waght of, 795 

Pro«tatfctomy, control of heiBorrhage fol 
lovnng. 891,901,907 

cysto«tomy prehmmaiy to, 883, 886, 891 
hemostatic bags, 891 
indications for. 880 
penneal, 858, ^1, 891 
anesthesia for, 218, 879 
Belt's approadi in. 898 
phcation of external mhincter following, 
897, HL 902 

techmc of, 891, HL 893-898, 899-902 
vasectomy prthminary to, 557, 891 
posu^rauv e care following, 903, 90S, 91 7 
eomphcatio&s of, 906, 917 
prec^veratjve preparation for, 880. 883 
selection of patients for, and tecnnic of, 
880 

suprapubic, 881, 887 
anesthesia for, 879 

Fuller Freytt technic of, 887, UL 688, 
889, 890, 892 

vasectomy prehminary to, 557, 887 
total penned 920 
indications for, 857, 882, 920, 932 
Lowsley Kilgore technic of, 922, IIL 
923-928 

Young’s meihod of, 922 
ProsiabUs, acute, 806, liL 807 
treatment of, 80S 
chrome, 809 
dugnosis of, 813 

examination of prostatic fiuid in, 814 
treatment of, 816, 920 
PrOstatotomy for prostatic abscess, 931, 
HL 933 

olculus, 932, UL 934 
Frungo of scrotum, 415 
Ftumus scrob, 416 
v-ulvae, 589 

Pseudoheimaphrodism, 381, 111. 341-347 
Pseudomembranous cysbbs, 1002 
Purpura of bladder, 117 
Fyi^tis 1461,111 1462 
m efaddrea, 1461, 1463, 1465, 1630 
of pregnancy, 1471, 1474, 1479, 1716 
symptoms of, 1466 
treatment^, 1471 
Pyelitis cysbea, 1243 

Pyetograpby (see Excretory urography; 

Retrograde py elc^pby) 
Pyelograms, interpretabon of, 143 
Fyetonephnbs, 1461 
atropiuc, 1466, 1470 
dia^ons of, 1468 
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factors predisposing to, 1464, 1630 
bypertensjon la cbronjc 1443 
of pregnancy, 1471, 1474, 1479, 1716 
pathology of, 1465 , 1481 
treatment of, 1471, 1716 
Fyelosforoy, 1679, 1685 
Pyelotomy, 1679 
for calculus, 1606, 1679, III 1681 
transperitoneal, in ectopic kidney, 1683, 
111 1681-1683 
PyoceJe 469, 470 
Pyonephrosis, 1461, 1462, 1481 
factors predisposing to, 1464 
pathology of, 1466 
treatment of, 1471, 1473 
PiTidium 567, 885, 1008, 1179 
Pyuria, 28, 36 

Queyral’s erythroplasia of penis, 289, 301 

Radiation therapy, historical review of, 
1724 

methods of applying, 1731 
With Kirwin measuring mstnimeot and 
radon seed tmplanter, 1QS8, 1750, 
1751, 111 1748, 1752-1757 
of genito-urmary tract (general discussioD), 

of malignant tumors of bladder, 1057, 
lUO, 1147, 1750 lU 1111,1148, 
1753, 1754 1757 
Cotvper’s gland 743, 1743 
penis, 303, 1734 
prostate, 858, 1747, 111 1748 
renal parenchyma m adults, 1573, 1760 
in children, 1560, 1759 
renal pelvis and ureter, 1553, 1560, 
1758 

scrotum, 431, 1736 

seminal vesicle and spermatic cord, 
551, 1739 

testicfe, 38T, 462, iT36 
urethra, female, 770, 1744 
male, 656, 657, 1742 
vagina, 599, 600, 1739 
vulva, 591, 1739 
Wilms’ tumor, 1560, 1759 
of prcistabc hyperplasia, 1745 
Radical removal of genital tract lor tv 
betculosis 510 

Ra-iuisa iwi n eay hutas of lsl3didee> 993 
therapy (see Radiation) 

Kaphe, penile, 224, 225. 360, 60S 
penoscrolopenneal, cysts and canals of, 
240 

penneal, 224, 360, 60S 
scrotal, 224, 360 376 

Rectal palpation, 15, all, 813, 819, 824, 850 
Recto-urethral fistula (see Fistula) 
Redundant prepuce, 232, 234, 259, 261 
renal pelvis resection of, 1313 1404, RL 


Reflux, vesico-ureteral, 1228 


Reunplantation of ureter mto bladder, 1303, 
1316,1318,111 1319 
Renal Mteriography, 171 
balJottement, 14 

blood vessels, anomalies of (see Anomalies) 
factor in arterial hypertension, 1439 
function, disturbances of following ' crush” 
injuries 1444 
tests of (see Tests) 
pelvis, anatomy of, 1352 
delayed emptying of, senal pj ehgraoiS 
for determining, 133, 137, lU 134 
duphcatjon of, 145, 1215, 1223, lU 146, 
149 

embryology of, 1208, 1346 
inflammations of (sec Pyelitis Pyelo- 
nephntis) 
injunes of, 1403 

Jti^Uons of, 1473, 1611, 1715, 1716 
leukoplakia of, 1529 
nonspeafic infections of, 1450, 1461, 
1474 

v..: - 

papiUoma of, 1546, 1547, 1552 
radiation therapy of tumors of, 1553, 
1560, 1758 

resection of redundant, 1513, 1404, 
IH 1308 
rapture of, 1403 
tumors of (see Tumors) 
nckeU, 1447 
Ueatmeut of, 1449 
sympathectomy, 1708 1710 
Replacement Lpomatosis of kidney, I48S, 
lU I486 

Rescciosc^jes, types of, 913, 111 913-919 
Residual urine, detemunapon of, 81 
excretory urography as measure of, 171 
Retrograde ^^elo-uretefography, 112, 122, 

care of patient foffowmg, 122 
complicauons of 132 
contrast media for, 131 
in children, 123 

indications and contraindications for, 130 
preparation of armamentarium for, II2 
of patient for, 113 
senal method of, 133, IJJ 133 134 
advantages of, 135, 154, 1420, 1626 
tocbuifc of, 135 
technic of, 131 

Retropmtoneal abscess, 1482, III 1431, 1482 
Refzius, space of, 635, 947, 990 
Rhabdi^yoma of bladder, 1047 
renal pelvis, 1546 

Rhabdomyosarcoma of prostate, 862, 863, 
865 

spermatic cord, 464 
Ribbon fut, 1673 

use of, for ligating fnable renal pedicle 
in nephnctomy, 1664, 111 1665 
for pbcaling external sphincter follow 
mg perinea! proslateciomj , 897, 
lU 902 
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Ribbon, gut, use of, in caJyceal resection, 16S4 

beminephrectomy, 1670, 1601, 1W4, 
DL 1672, 1691, 1692 

nepbropeiy, 1703, IlL 1701-1705, 
1706 

nephrotomy, 1672, HL 1675-1677, 
1678 

plication operation for impotence, 312, 
350, 111 331-357 

pHcatjon operation for incontinence 
of unne in female, 1140, tn 
1142-1143 

plication operation for incontinence 
of unne and feces in male, 1137, 
111 1140, 1141 

repair of ludney injunes, 1698, 111 
1696-1693 

repair of >esical onfice foUawing total 
penneal prostateclomy, 923, IlL 
927, 923 
Rickets, renal. 1447 
treatineot of, 1449 
Roentgen therapy (see Radiation) 
Roenieenomns, plain, of bladder, 129, 
UL 180 

extra unnar) abnormalities, for differea* 
tial diagnosis, 127, III 161, 162, 
167 


gemto-unnary tract, 123 
preparation of patient for, 123 
routine method of secunne, 126 
L]dne),]26. Ill 149,163 
prostate, 129 
ureter, 128 
urethra, male, 129 

postoperatise, in unnaiy calculus. 1324 
preopirrative, in unnaty calculus, 1610 
Rotation of kidney, 1349 
abnormal, 1382 
Rudimentary penis, 230 615 
Rupture of bladder, 118, 179, 162, 9f8. 9S8. 
Ill 989 

cystography m, 182, 992 
excretory urography in, 179, 992 
opersLie treatment of, 992 1120 
kidney, 170, 1393, 1399, HI 169, 1397 
diagnosis of, 1401 

opcratue IreaUncnt of, 1695, 1693, 
IlL 1696, 1697, 1698 


renal peins, 1403 
testicle, 407 

tunica s aginahs in hydrocele, 404 
ureter, 170 1232, 1315 
urethra, male, 634, 679 
operative treatment of, 637, 679, 654, 
111 682,683 

postoperative dilatation in, 533 
with extravasation of unne, 635 
operativ e treatment of, 637, 679, 654, 
IIL 680, 68! 


Sacral and parasacral anesthesia (see Anes- 
thesia) 


Sarcoma of bladder, 1033, 1039, 10(6, 1050, 
1035, 1037, 1093 

kidney, 1562, 1563, 1507, 1S6S, 1571 
treatment of, by surgery and radiation, 
1573, 1760 
penis, 298 

multiple hemorrhagic (Kmwsi’s dis- 
ease), 300 

prostate. 860, III 860-862, 861 
treatment of bj surgery and radiation, 
863 

renal petvu, 1546 
^lermatic cord, 463, 464 
ureter, 1252 
urethra, female, 770 
maJe, 656, 66S 
vagina. 600, 1740 
vulva. 591. 1740 

Scabies of scrotum and penis, 414 
Scarpa’s triangle, 229, 323 
Schistosoma haematobium infestation (see 
Dilharaasis) 

ScIerolK diseases of kidney, 1433 
Scrotum, 360. 400, 436 
abscess of, 423 

inosion and drainage of, 423, IlL 423 
anatomy of, 365 

anesthesia for surgery of, 218, 486 

anomalies, congenital, of, 375 

artenes of 366 

bil^ate, 375 

blood supply of, 366 

caloBed sebaceous eyns of, 432 

calculi and concretions of, 431 

carcinoma of. 429, 431, 1736 

chancre, syphilitic, of, 417^ 

chancroid of, 417 

condyloma lata of, 417, 418 

contusion of, 400 

cutaneous aSections of, 256, 414 

dartos of, 365, 366, 367 

diseases of, 414 

elffihanUasisof, 292,417, 424, 426, III 292 
embryology of, 360 
epithelioma of, 429, 4J2 , 1736 
gangrene of, 401, 405, 419, 111 420 
granuloma inguinale of, 419 
gumma of, 418 

hematoma of, 401, 401, 431, 473, III 243 

injuries of, 400 

innervation of, 367 

lipoma of, 427 

lymphatics of, 229, 367 

non-operative treatment of, 517 

(^rerativ e treatment of, 436 

pMiculosis of, 414 

physiology of, 384 

postoperativecarefollowingsurgery of,5l6 
peroperalive preparation for5urgeiyof,4S6 
ptungo of, 415 
pruritus of. 416 

ladiatioa therapy of tumors of, 431, 1736 
r^hec^, 224, 360 376 
cysts and caruls, congemtal, of, 240 
redundant, amputation of, 513 



scabies of, 414 

sebaceous cysts of, 438, 113 428 
calabed, 432 

suspensory for support of, 519, 111. 518 

syphilis of (see Syplulis) 

tumors of (see Tumors) 

veins of, 366 

wounds of, 400 

Sebaceous «ysts of scrotum, 428, 111 428 
calafied, 432 
vuKa, 589 

Sebaceous glands of prepuce, 227 
Secretion of Cowpcr’s gland 736 
prostate, 18, 541, 716, 802, 814 
seminal veside, 18, 525, 526, 541,565 716. 
814 

testicle 369, 385, 386 
Seminal fluid, 525, 526 
microscopic examination of, in stenlitv. 
476 

Seminal s estcle, 361, 529, 560 
abscess of, 548, 550 
absence, congenital, of, 526 
anatomy of, 524 

anestb«ia for surgejv of, 218, 56Q 
anomabes. congenital, of, 526 
applying neat to, methods of, 566 
artenrs of, 525 

bacteriophage therapy of, 546, 567 

calafication of, 532, 552 

calculus of, 553, 111 552 

caranoma of. SSO 551, 1739 

diseases of, 535, 553 

duct of, 523, 524, 525 

embryology of, 361, 521 

gonorrheal infection of, S3S, 546, 7i0. 712. 

713, 724 
injuries of, 529 
inoervabon of, 525 
lymphatics of, 525 
massage of, 546, 564 
non-opcrative treatment of 562 
non specific infections of, 535, 546 
normal, \esiculographic appearance of. 
539,111 539 

operative treatment of, 560 
physiology of, 526 

preoperaU^ preparation for surgery of, 

radiation therapy of tumors of, 5Sl, 1739 
rectal palpation of, 17, 541 
secretion of, 523, 526 
examination of, 18, 541, 565, 716 814 
stripping of, 18, 541, 546, 566 
sjpmiis of, 547 

tuoerculosjs of (see Tuberculosis) 
tumors of (see Tumors) 
vacanc treatment of, 546, 567 
>eins of, 525 

Seimnal vesiculectomy, 510, 561 
tecdinic of, 361 
Seminal vesicuUUs, 535 
clinical forms of, 538, 111 542, 543 
diagnosis of 540 
diilerential diagnosis of, 545 


gonorrheal, S3S, 546, 710, 712, 713, 724 
pathology of, 536 
tceatment of, 546, 562 
Seminal vesiculography, 185, IlL 539, 542, 
543 

after-care following, 187 
indications for, 185, 477, 545, 550 
teduucof, 166 
Seminal vesiculotomy, 560 
techtuc of, 561 

Sermnoma of testicle, 451, 453 
SenaipyeJo-ureterography, 133, U] 133, 134 
advantages of, 135, 154, 1420, 1626 
tecbiuc m, 135 
Seven glass test of unne, 26 
Simple Q-st of kidney (see Cysts) 

Sims’ operation for vesicovaginal fistula, 
1129 

Sinus epididymis, 366 
poculans (see Utncle, prostabc) 
reoabs, 1352 

Skene’a gland, 750, 756, 757, 758 
abscess of, 760, 761, 762, 782 
adenocaraooma of, 769 
electrocautenzaUon of, 782 
cxaston of, 782, 111 ^2 
Sme^ wepubi, 227, 234, 253, 309, lU 254 
Snuthwick’s method of ralanchnic resecbon, 
1711 

Sodium hypobroimte test for quanUtabve 
csbmabon of urea, 51 
Solitary kidney, congenital, 1362, HI 1363 
treatment of, 1365 
cyst of kidney (see Cysts) 

Soimds, urethral. 71, 661 
technic of passing, 73 
Speabe gravity of unne, 30, 50 
SpertnaUc cord, anatomy of, 373 
anesthesia for surgery of, 218, 486 
derzootd cysts of, 464 
embryology of, 363, 364 
fibroma of, 463 
bydfoccJe of, 465, 470 
leiomyoma of, 464 
lipoma of, 427, 463 
lymphangioma of, 464 
operaUve treatment of, 486 
preoperabve preparaUon for surgery of. 
456 

sarcoma of, 463, 464 
torsion of, 411, 413, 457 
OFchidectomy for, 495 
tumors of (see Tumors) 

Spermatocele, 445, 473 
fluid, 474 

treatment of, by aspttaUoo and injecbon, 
511 

extupabon, 513, HI 514,515 
Sphincter, external (urethral), 614, 793. 897, 
902, 968, 973, 976, 979 
phcalioR following penneal prosta 
tectomy, 897, lU 902 
internal (vesical), 614, 793, 906, 945, 952, 
968, 971. 976. 979 
of prepuce, 227 
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Spma bifida, incontinecct of unse in. 1091, 
1092 

Spinal anesthesia (see Anesthesia) 

Splanchnic resection for artenal hyperten* 
Sion, 1711 

Spontaneous fulminating gangrene of scro- 
tum and perns, 419 

Staining urinary specimens, 3S, 39 

Staphylococcus focal infection of renal cor* 
tei, 1453, 1481, 1630 
diagnosis of, 1458 
treatment of, 1460 

Stedman motor suction pump, 1152. IQ. 
1153 

Stenosis of ureteropelnc junction (see Stnc* 
ture) 

ureterovesical onfice, 151, 1219, 1220, 
1272, 1284, 1294, 1296 
treatmentof, 1269, 1276, 1277 
by operation, 13<M, III 1305 
unnaiy meatns, female. 751, 752, 755 
male, 617, 663, 673 
vagina, 593 

Sterility in male, causes of, 475 
epididymo-vasotomy (or, 505, SOS. IQ. 
507, 509 

microscopic study of semen in, 476 
treatment of, 477, 505 

Streptococcic balanopreputial intertngo, ^7 

Stricture of ejaculatory duct, 477, 553, 565 
ureter, 12^,1270,1409 
acquired, 1271 
congenital, 150, 1219, 1271 
differential diagnosis of, 1275 
pyelo-ureterogram in, 151, 1275, IlL 

serial pyelogram in, 135 
sex and age inadence of, 1271 
symptoms of, 1277 
treatment of, by dilatation, 1276 
surgery, 1277 

ureterapelvic junction, 1282, ID IS3 
associated with anomalous renal blood 
vessels, 1280, 1309 
diagnosis of, 1282, 1309 
operative treatment of, 1283, 1305, 
1311, 111 1307, 1308 

ureterovesical onfice, 151, 1219, 1220, 
1272, 1284, 1294, 1296 
treatment of, 1269, 1276, 1277, 1301, 
III 1305 

urethra, female, 183, 771 
congemtal, 731, 752, 771 
senile, 772 

treatment of, 753, 772, 773 
urethra, male, 103, 657, 918 
congenital, 13, 617, 658 
etiology of, 640, 657, 712 
spasmodic, 657 

treatment of, b> dilatation, 661, 673 
electrosufgeo . 678 

external urethrotomy, 662, 667, 67S 
internal urethrotomy, 662, 674 
resection, 676, HI 677, 678 


urinary meatus, in female, 751, 752, 755 
male, 617, 6^, 673 
vas deferens, 475, 477, 532 
Stripping of seminal vesicle, 18, 541. 546. 
566 

Stykts, ureteral, 85 
urethral, 77 

Subarachnoid injection of alcohol for bladder 
pain, 1195 

Subcapsular nephrectomy, 1664 
Subcervical glands (of Albarran), 792, 799 
831,842, 934 

Subcutaneous excretory urography, 141 
Subtotal and total paravertebral sympa* 
thectomy for artenal hyperten 
Sion. 1712 

Subtngonal gbnds (of Home), 792, 800, 949 
SuetKHi drainage of bladder, suprapubic, 
1150, 1151, IQ. 11S0-11S3 
pump, Stedman, lla2, lU 1153 
Sugar in unne, tests for, 30 
Sulfadiaxine, 1167, 1171 
Sulfaguaiudine, 1169, 1335, 1336 
Sulfambmide, 1103 
Sulfapyndine, 1165, 1171 
SuQasuzidine, 1335, 1336 
Sulfathiaeole, 1166, 1171 
Sulfoaanudes, 1162, 1171 
calculus due to, 1171 
geoeral rules for therapy with 1174 
ID treatment of chancroid, 266 
cystius, 1006 1007, 1012 
gonorrhea in female, 763 
male, 717, 719, 722, 724, 727 
gononheaJ vulvovagirulis in childrea. 


lymphogranuloma venereum, 286 
non specific urethntis in fei^e, 759 
prostatjc infections 885, 938 
renal infections, 1472, 1611 
seminal resicuhus and abscess, 546, 550, 
567 

uounds of testicfe and epididymis, 407 
local use of, in chanaoid, 266 
gonorrhea in female, 763 
sulcal wounds, 1169, 1314 
surgically drained prostatic abscesses, 
931 

method of determimng concentration of, 
in blood and other tissue fluids, 
1175 

anode of action of, 1163 
pharmacology of, 1163 
renal obstiucbon due to crystallme de 
posits m tfierapy wiih, 1171 
toxic complicntions of, 1170 
use of, in preoperative preparation and 
postopwUve care in uretero- 
intestinal anastomosis, 1169, 
1335, 1336 

in prophylaxis against gonorrhea and 
chancroid, 719 

Supernumerary kidney, 1365, 111 1366 
tesUde, 376 
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Suprapubic cystostomy, 1105, 1150 

preliminary to prostatectomy, SS3, 886, 
891 

technic of, 886, 1105, lU HOJ, lt04 
lithotomy, 1125 

prostatectomy (se« Prostatectomy) 
suction cup, 1151, III 1151,1152 
drainage, 1150, III 1 ISO, 1155 
Syphilis, 266 

chancre (pnmary lesion) of, 266 
m urethra, female, 765 
male, 637, 638, 765 
\agiiia, 597 

on penis, 266, 301,11) D) 
differential diagnosis of, 25®, 263, 
270, 279, 283, 415 
scrotum, 417 
vulva, 585 

dark field examination in, 268, 29S 
determining freedom from, 276 
etiology ol, 267 
of bladder, 117, 1023 
kidney, J512 111 1513 
perns, 266 295,297,111277 
prostate, 820 
scrotum, 417, 4}8 
senunal vesicle, 547 
testicle and epididymis, 445, 459, 111 
447 

ureter, 1247 
urethra, female, 765 
male, 637 
vagina, 597 
\as deferens, 532 
vulva, 585 
trestoien: of, 270 
drugs used in, 271 
general requirements of. 273 
with h|^erpyfexia and chemotherapy, 

Wassermann te«t in, 268 

Tabetic bladder, 1135, IJJ 989, Plate HI 
Teratoma of testicle, 44, 451, 453, 4o9, 
461, 498, 1736, III 454, 455 
Test, Albarran's ctpenmental polyuna, 50 
Ambard's excretion retention, of renal 
function, 62 

McLean’s modification of, 62 
Benedict’s, for sugar in urine, 31 
complement fixahon, for echinococcus r^ 
nal disease, 1523 
gonorrhea, 707, 716, 727, 765 
Corper’s crystal \iolet potato, for tuberde 
baalli in urine, 42 
erythrocyte sedizneotation, 67 
FebUng’s, lor sugar in unne, 31 
for acetonuna, 32 

diacetuna, 32 „_ 

Frei, for lymphogranuloma venereum, 293, 
597 

Galatest, for sugar in unne, 31 
guinea-pig, lor urinary tuberculosis, 
1028, 1503, 1504 


heat and acetic acid, for albumin in unne, 30 
bomonal, for early pregnancy, 43 
tumor of testicle, 44, 451, 453, 459 
lodigo-carmine, of renal function, 49, 121, 
1388 

intradeimal, for echinococcus renal dis- 
ease, 1524 

imdin, of renal function, 1387 
Koranyi’s crjoscopy, of renal function, 66 
methylene blue, of renal function, 48 
Alosentha! diet, of renal funcUon, 49 
Qitrazine. for fU of unne, 33 
pheDolsulpbonpbthalein, of renal func- 
Mtjn, 46, III 

pbloridxm, of renal function, 49 
preapibn. for renal echinococcus disease, 
1523 

Reeustiemo skin, for chancroid, 262 
seven-glass, of unne, 26 
three glass, of urine 24 
tvro-glass, of unne, 24 
urea-cleamnce, 64 
urease, for urea nitrogen, 52, 57 
unoe-ooncentxation, 52 
unne-diJution, 52 
Wassermann, 268 

Wolbarst’s five glass catheter, of uiine, 25 
Tests of blood for calcium, morgamc phos- 
phorus and phosphatase, 60 , 61 
carbon-dioxide combining power, 61 
creatinine, 60, 61 
non protein nitrogen, 59 
urea nitrogen, 57, 61 

of renal function, combined esctetion 
tetenPon 62 
excretion, 46, 121 
retenPon 52 

of unne, animal inoculation, 42 
bactenological, 23, 41, 42, 120 
chemical 30 
climcal, 24 
glass 24 
oiicrcisropjc, 35 
physical, 27 

Testicle, absence, congenital, of, 376 
adenocaranoma of, 454 461 
anatomy of, 367 

anesthesia for surgery of, 218, 486 
anomalies, congenital, of, 376 
arteries of, 370 

atrophy of, 371, 379, 3S8, 4(», 413,434, 
435,473,475 
autolysis of, 410 
blood supply of, 370 
caranoina of, 454, 461, 498, 1736 
chononepithdioma of, 454, 455, 459, 
Frontispiece 
contusion of, 40o, 407 
descent of, 363 

influence of hormones on, 361, 379, 478 
di^ases of, 433, 477 
•cfa^K. 364, 376 477, 311 494 
operative treatment sf, 379, 487, 493, 
III 195-499 
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Testicle, embryology of, J61 
guigrene of, 413 

E irama of, 446. 459 
emiation of, 400, 401, 408 
hormones of, 3M, 379, 3S6, 388, 392, 478, 
90S 

inflammations of (see Orchitis) 
injuries of, 403 
innervation of, 371 

• interrelation of,aadotheren<iocrineglands, 
390 

luxation of, 409 
lymphatics of, 373, 499 
lymphogranulomatosis (Hodgkin’s dis- 
ease) of, 462 

microscopic structure of, 361, 368 
morphological rests of, 361, 375 
neuralgia of, 449 

non descent of (see Cryptorchidism) 
non-operative treatment of, 517 
operative treatment of, 486 
palpation of, 19 
physiology of, 385 

postoperabve care following surgery of, 
494,497. 499 512, 513, 517 
preoperaU^ preparation (or surgery of, 

radiation therapy of tumors of, 337, 463, 
1736 

rupture of, 407 

secretion of, 369, 385, 386 

seminoma of, 451. 453 

supernumerary, 376 

supports of, 374 

syphilis of (see Syphilis) 

teratoma of. 44, 431. 453, 4S9. 461, 498. 

1736, lU 454. 455 
totson of, 411, 413, 437, 487, 495 
operativ e treatment of, 493 
IransplantaPon of >as to, foDowiog epi 
didymectomy, 501, III 506 
tuberculosis of (sec Tuberculosis) 
tumors of (see Tumors) 
undescended (see Cryptorchidism) 
veins of, 370 
» ounds of, 403, 407 
Thr^gbss test ^ unne, 24 
Thrombo-angiitis obliterans of spennatic 
vessels, 450 

Torek technic of orchidojiesy , 490 
Torsion of hydatid of 5iorg3gni, 414 
tesUde, 411, 437, 487 
etiology of, 437 
treatment of, 413, 495 
Total penneal prostatectomy (s*e Prostatec 
toray) 

Tfana>entoneal nepbrectoaiy, 1668, ID 
1667, 1668 

nvelotomy in ectopic kidney, 1683, ID. 

' 1681-1683 

Transplantation of ureters to intestine (see 
Anastomosis, uretero-intestmal) 
to skin in eistrophv of bladder, 1123 


urethra to perineum following amputabon 
of penis for caranoma, 332, IlL 
329, 330, 331 

vas to skin of groin follovemg epididymec- 
tomy, 445, 502, SIO, IlL 503-505 
to te»ude following epididymectomy, 
504,111 506 

Transurethral reseebon of bbdder tumors, 
1147 

median bar, 844 910 
prostate gbnd 909, 1747, III 1748 
anesthesia for, 879 
cwitrol of hemorrhage in, 911, 917 
indications for, 832, 881, 882, 901, 910, 
932, 933 

instruments for. 912, 111 913-919 
postoperabve care following 917 
compheaUons of, 917 
preliminary preparation of pabent (or 
880 911 
technic of, 915 

vasectomy preliminary to, 911 
Tnehomonas vaginahs infe«tabon of bbd 
der, 1036 
prpstale. 824 
urethra male 641 
vagina 595 596 
Tngonam vesicse 933, Plate 7 
anatomy of, 949. 951 
embryology of 944 946 
hypertrophy of, 1065, Pbte V 
excision of. 1067, 1145,111 1145 
unervalion of 971 
Tnpbcauoa of ureter, 1218 
Tuberculosis of bbdder, 1026, 149* Pbte 
III 

diagnosisof 1028 
treatment of, 1029, 1196, 1324 
Cowper’s gbna, 739 
kidney, 1487, 1631 
acute miliary 1492,1511, 1632 
autonephrectomy in, 1498 
cbnicaJ lesions of, 1494, 1500 1507 
diagnosis of, 1500 

ebology and pathogenesis of, 1488, 1631 
nephrectomy (or, 1664 1066, III 1665 
pathology of, 1492, III 1493,1497 
postopciabve care in, 1196, 1510 
comphabons m 1510 
prcchmcal lesions of, 1493 15(X) 1507 
roentgenography in, 155, 1503 III 153 
symptoms of, 1498 
treatment of, 1196 1507,1532 
perns 237 

diSerenual diagnosis of, 279, 283 2^ 
treatment of, 288 
prostate, 821, IJJ 822 
ebology of, 440, 547, 821 
pathology of, 823 
treatment of, 510, 824, 920, 1196 
seminal vesicle, 547, 822, 823 
etiology of 4^, 547 
treatment of, 510 548, 1196 
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te«tJcJe and epjdidymis, 440, 477, IB 442 
differential diagnosis of, 444 
etiology of, 440, 482 
treatment of, 44S, 502, 5i0, III 50^505 
ureter, 1151, 1497 

operative treatment of, 1324, 1366, 

III 1325-1328 

ufogratiby in, 155, 1251; Ilf 158 
urethra, female, 766 
male, 639 
treatrnent of, 641 

unnary tract, cuKunng urine for, 42, 1503, 
15(M 

diet m treatment of, 1193, 1198 
erythrocyte sedimentation test m, 67 
guinea pig inoculation test for, 42, 1028, 
1503, 1501 

staining unnary specimens in, 37, 1508 
vagina 596 

vas deferens, 532, 111 531 
vulva, 585 

radical removal of senital tract for, 510 
treatment of inoperable and postoperative 
urogenital, 1196 
constitutional, 1197 
urological, 1196 

•with quart* light irradiation, 1198, 1199 
with tuberculin, U98 
Tuberculous meningitis, 1511 
Tbmors of adrenal gland, corbcaf, 1575 
operative treatment of, 1578 
meauUary, 1S79 
operative treatment of, 1581 
bladder, 1037, 1157 
age and sex incidence of, 1050 
benign, 118, 1038, 1039, 1045, 1016, 
1055 

classification of, 1038 

cystogram and aerogram in, 174, 1054 

cystoscopic appearances of, 1053, Plate 

IV 

diagnosis of, 1053 
etiology of, 1030 
in children, 1092 

in diverticulum, ICH9, 1059, 111 IlI2- 
1114 

malignant, 9, 118, 1038, l&ll, IW8, 
ltM9, 1751, 111 IWO, l(M2-ltMS, 
1054 

metastasiSr extension and recorrence in, 
1W9 

onginatmg in urachils, 1039 
*ecunng biopsy specimen of, 1056 
with Kirwin rongeur, 107, 111 107 
Lowsley rongeur, 106, 111 106 
treatment of, by fulguration, exasion, 
or electrore*ection, 1037, 1057, 
1106, 1146, 1147, 1324 1751, 
1752, 111 1107-1111, 1148, 1149, 
1757 

by radiolberapy, 1057, 1110, 1147, 
1850, 111 nil, 1148, 1753, 1754, 
1757 


Cowper’s gland, 742 
treatment of, by operation and radia- 
tion, 743, 1743 
epididymis, 445 
p^s, benign, 296 
malignant, 298, 111 301-301 
differential diagnosis of, 279, 283, 299 
treatment of, by amputation of perns, 
303, 323, HI 324-331 
fulguration, 333, 1735 . 

radiation, 303, 1734 

prostate, malignant, ^I, 844, 860, 1747, 
111 S47-S49, 861-863, 8&t 
biopsy of, gSl, 111 852-855 
treatment of, 498, 857, 865, 918 
by castration, 498, 858 
estrogemcsubstances 859 
radiauon, 858, 865, 1747, HI 1748 
supervoltage irradiation of testes, 
859 

surgery, 857. 865, 918, 920, 1747 
transurethral resection, 852, 910, 
1747, 111 1748 
renal parenchyma, 1561 
bilateral pnmary malignant, 1569 
diagnosis of, 1571 
hypertension m, 1444 155S 
in adults, 1561,11] 1564 
hislopatholo^ of, 1562 
pathc^enrsis of, 1562 
treatment of, by operation, 1573, 1760 
radiation. 1573, 1760 
m children, 1444, 1353 
treatment of, by operation, 1559 
radiaUon, 1560, 1759 
pyelography in, 159, 1S7I, III 162, 163 
(ranspentoneal nepnrectomy for, 1668, 
IB 1667, ]&8 

renal pelvis, 1545, 111 1546, 154* 
dia^osis of, 1550 
histopathology of, 1546 
treatment of, by operation, 1552, 1758, 
111 1325-1328 
radiation, 1553, 1758 
scrotum, bemgn, 427 
malignant, 429 

trealcient of, by surgery and tadia 
tion, 431, 1736 
seminal vesicle, 550 
treatment of by operation and radia- 
tion, 550, SSI, 1739 
spermatic cord, benign, 463 
malignant, 464 
treatment of, 464, 1739 
testicle, 368, 445, 451, 111 4a4, 455 
benign, 452 
classification of, 453 
diagnosis of, 456, 4S8 
etiology of, 452 

hormonal test for, 44, 451, 453, 459 
treatment of, by operation, 461, 498 
1736. 111 500.501 
radiation. 387, 462, 1736 
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Tumors, testicular tunics, 46S 
urachus, l0iS9 
ureter, benign, 12S2 
maligoant, 1252 

treatment of. 1257, 1324, 1758, HL 
1325-1328 

urethra, female, 103, 760 
benign, 766 
malignant, 769 

treatment of, by operation, 770, 1744 
radiation, 770, 1744 
urethra, male, 103, 648 
bemgn, 648 

treatment of, 649 

maLgnant, 650, 656, lU 652, 653, 

655 

treatment of, by operation, 656, 657, 
1743 

radiation, 656, 657, 1742 
vagina, benign, 598 
malignant, 590 

treatment of, by operation and radia 
tioa, 509, 600, 1739 
vulva, beaign, 589 
malignant, 590 

treatment of, by operation and radia 
uon, 591. 1739 

Wilms*. 1553, 1558, 1509, 1635 
treatment of. by operation, 1559 
radiation, 1560, 1759 

Tvaiea albugmea, 226, 361, 367, 370, 408, 
498 

tumors of. 465 
vaginalis, 364, 366, 370, 373 
hydrocele of, 413, 458, 467,478,111467 
treatment of, 510, 511, 512 
traumatic rupture of, in hydrocele, 404 
tumors of, 463 
Two-glass lest of tinne, 24 
TypMid infection of kidney, 1516 
Tyrosin in unoe, 40 

Undescended testide (see CiypCorchidism) 
Urachus. 616, M4, 964 ‘ 

cyst of, 966, 967 
fistula of, 965, 967 
patent, 964, 967 
tumors of, 1059 
Urea clearance, tests of, 64 
Urea lutrogen in blood, tests for, 57, 64 
m unne, tests for, 51. 64, 120 
Urease test for urea nitrogen in blood, 57 
unne, 52 

Uremia, 1436, 1446 
acute convulsive, 1436, 1439 
chronic retention, 1437 
treatment of, 1438 
Ureter, 1203, 1232. 1302 
actinomjcosis of, 1249 
anastom^is of. 1304. 1316, 1317, 1320 
anatomical narrowings of, 2211 
anatomy of, 1210 
anesthe«ia for surgery of, 219, 1302 
anomalies, congenital, of, US, 1213 
operative treatment of, 1225, 1302 


antipenstalsis of, 1228 
artenes of, 1212 

atonic, 136, 1228, 1291, 1293, 1412 
bifurcation of, 150, 1214, 1215, 1221, 1224, 
1257, III 149, 1366 
operative treatment of, 1225, 1302 
bilharziasis of, 1248 
blood supply of, 1212 
calculus irf (see Calculus) 
caranoma of, 1252 

treatment of. 1257, 1324, 1758. HL 
1325-1328 

catheteniaUon of, 83, 87. 118, 122, 123. 
1715 

dilatation, congenital, of (see Megalo- 

due to obstruction (tee H>dro-ureter) 
instrumental of, 1197, 1276, 1717 
diseases of, 1239, 1293 
displacement of, 1219 
diverticulum of (see Diverticulum) 
duplication of. ISO 12U, 1215 1221, 
1223, III 146, 149, 1216-1218 
operative treatment of, 1225, 1302 
echinoaxcus disease of 1250 
ectopic onficcs ol, 629, 750, 1220, 1223, 
1225, III 1216, 1218 
c^ierative treatment of, 1226, 1303 
tfflbf>«logy of, 12%, 13M 
fistula of, 1234, 1235, 1237, 1269 
gononbea of. 1246 
granuloma of. 1244 
gumma of, 1247 

upines of, I/O, 1232, 1236 1412 
tmtment of, 1238, 1315. 1316 
innervation ol, 1212 

kinks and angulations of, 136, 151,154, 
1219. 1222, 1223, 1224, 1277, 
1294, 1627 ni 153 
treatment of, 1279 
leukoplakia of, 1246, 1232 
lympnaucs of, 1212, 1452 
musculature of, 1211 
Don-speofic infections of, 1239 
obstructions of, 1270 
operative treatment of, 2302 
palpation of, 13 
papdtoma of 1252, 1257, 1758 
pemuls.s of, 145 1226, 1310, 1313 
physiology cd. 1226 
polyps (d. 1233, 111 1253 
postoperative care following surgery of, 
1169, 1314, 1335 

precperative preparation for surgery of, 
1302 

prolapse 1286 1290 
ramplantation of, into bladder, 1303, 1316, 
2318, III 1319 
rupture of, 170, 1232, 1315 
sarcoma of, 1252 
spasm of, 1275, 1412 
qieaGc mfections of, 1246 
stenosis of (see Stenosis) 

Etacture of (see Stnclure) 
syphilis of, 1247 
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transpkntaiion of, into intestine (see 
Anastomosis, utetero-intestinal) 
tnpication of, 1218 
tuberculosis of (see Tuberculosis) 
tumors of, 1252, 1257 
vans of, 1212 
■waU of, structure of, 1211 
wounds of, 1232 

Ureterectomy, 1324, 1667, 1669 
with removal of bladder wall surrounding 
uretaal orifice, 1324, 111 132S- 
1328 

Uretentis, gonorrheal, 1246 
non specific, 1239 
granulosa, 1244 

Uretentis cystica, 1240, 1244, UL 1242. 
1243 

Ureterocele, 118, 1220, 1285, 1294, 31} 1217. 
Plate VI 
etiology of, 1286 
treatment of, 1289 
byfulguration, 1290, IlL 1287 

Uretero-intesbnal anastomosis (see Anas- 
tomosis) 

UreteroLthotomy, 1269, 1270, 1320 
penneal, 1321, ID 1321 
vaginal, 1323 

Ureteroneocystotomy, 1303 

Ureteropelv-ic junction non-calculous ob> 
strucLons of. 1279 
diagnosis of, 1282, 1309, 1313 
due to aberrant renal vessels, 1224, 1272, 
1279, 1280, 1283, 1309, 1312. 
lU 1280, 1410 

fibrous bands or adhesions, 1272, 1279. 
1410 

high insertion of ureter, 1282, 1309, 
1311 

hypertrophy of ring muscle, 1309 
stncture, 1282, 1283. 1303, 1309 
operative treatment of, 1283, 1303 
by Fenger procedure, 1307, lU 1307, 
1309 

Foley Y plasty, 1309, 1311, 1313 
RammstedC procedure, 1309 
ureteropyeloneostomy, 1311, 1312, 
1323 

prolonged nephrostomy drainage and 
ureteral spLntmg ui, 1311, 1312 
postoperative care following plastic sur 
gery for, 1314 
symptoms of, 1282 

Ureteropyeloneostomy, 1311, 1312, 1313 

Ureterovesical onfice 1211, 1228, 129l 
enlargement of, by fulguraUon or eysto 
scopic scissors, 1269, 1277 
stenosis of. 151, 1219, 1220, 1272, 1284. 
1294, 1296 

treatment of, 1269, 1276, 1277, 1304, 
lU 1303 

Urethra, female, 748, 755, 781 
absence, congenital, of, 751 
anatomy of 749 

anesthesia for surgery of, 217, 781 
anomalies, congenital, of, 75l 


arteries of, 750 
calmlus of, 776, 777 
cstaaomi cf, 103, 769 
treatment of, 770, 1744 
caruncle ol, 103, 767, 770 
chancre, syphilitic of, 765 
ensta urethralis of, 749 
crypts of, 750 

dilatation, instrumental, of, 759, 764, 772, 
777 

diseases of, 757, 777 
diverticulum of (see Diverticulum) 
dupheabon and bifurcabon of, 751 
ectopic ureteral orifices in, 752, 777 
embryology of, 569, 748 
fibroma of, 769 

fistula of, commumcatmg with vagina, 
756 

repair of, 784, 111 784, 785 
glands of. 749, 750, 755 756, 757, 758, 
760 

gonorrheal mfecbon of 755 759 
granulomas of, 758, 759, 768 
injuries of, 755, 756 
innervabon of, 750 769 
lacunae of, 757, 758 
lymphatics of, 615, 750 
meatus of, 750. 765, 771, 773 
stenosis of, 751, 752, 755 
musculature of, 750, 969 
myoma of, 769 

non speafic mfecbons of, 755, 759 
operabve treatment of, 781 
fopilloma of, 766 
physiology of, 753, 968 
polyps of, 738, 759, 766 
postoperabve care following surgery of, 
785 

preoperative preparation for surgery of, 
781 

prolapse of, 103, 755, 756, 773, 777, 783 
sarcoma of, 770 
stncture of (see Stncture) 
tuberculosis of, 766 
tumors of (see Tumors) 
urethrography in lesions of, 183, 772, 775, 
776 

Urethroscopic appearance of, 103 
valves, coDgemtal, of, 752, 777 
vans of, 750 

Urethra, male, 607, 632, 672 
abscess of, 614, 645 
absence, congemtal, of, 615 
accessory, 626, HI 637 
ezasion of, 628, 6%, III 694 
adenoma of, M8 
anatomy of, 226, 610 
anesthesia for surgery of, 217, 672 
angioma of, 619 

anomalies, congemtal, of, 102, 615 

atresia of, 616 

barns of, 633 

calculos of (see Calculus) 

caranoma of (see Caranoma) 

cathetenzatjon of, 74, 77, 78 
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Urethra, chancre, syphilitic, of, 637, 63S 
cylindrical «yphi!oma of, 63S 
cyst of, 645, 648 

dilatation, instrumental of, 661, 673, 676, 
685,699, 722, 746, 816 
diseases of, 637, 667 
diierticulum of (see Diierttculum} 
duplication of, 626 
ectopic ureteral openinga into, 629 
embFTyology of, 223, 607 
epithelioma of 650, 656, 1742, III 652, 
653, 654 635 

examination of, ii itfa bougies, *ounds, etc , 
71 

fibroma of, 649 
fistula of, 617, 111 617 
commumcating SMth perineum, 738 740 
excision of, 691, 693, 111 689,690 
communicating viith rectum repair of. 
604, IIL 691-693 
foreign body in, 632 

glands of, 613, 614, 644, 709, 710, 711, 722 

gonorrheal infection of, 701 

gumma of, 639 

imperforate. 616 

injunes of, ^2 

operative treatment of, 679, III 6S0, 
681, 682,683 
innervation «, 969 
lacuna magna of, 102, 613 
lympbatm of, 32S, 615 
meatus of, 226, 613, 663, 073 
accessory, 628 
atresia of, 616 
stenosis of, 617, 663, 673 
musculature of, 612, 613, 614, 908, 969 
myoma of, 619 

ron spca&c infections of, 613, 717 
operative treatment of, 672 
papilloma of. 648 
physiology of, 629, 968 
polyps of, 648 
postoperative care of, W9 
preoperative preparation for surgery of, 
672 

prostatic duct openings into, 619, 792 
rupture of, 631, 679 
operative treatment of, 637, 679, 684 
III 6S0-683 
sarcoma of, 656, 668 
ephincter, external, of, 614 
stneture of (s« Stneture) 
syphilis of, 637 

tnchomonas vaginalis infestation of, 641 
tuberculo'is o! 639 
tumors of (see Tumors) _ 

urethrograms in study of, 172, 176, HI 
ITS 


urctbroscoi iC appearance of, 101 

examination of 87 . « 

valve*, congenital of posterior, 61<, 618, 
1254,111 618,619,622 
tieatTrent of, 624,685 

with re'ecto'cope, 6S6, III CS6, 6S7 


wounds of, 632 


Urethntis, gonorrhea!, in female, 755 759 
male, 701 

non siveofic, in female, 755, 757 
mate. 613. 717 
Ucethcocek, 756 774 
treatment of, 776 
Urethrography, injection, 172 
contrast media for, 172 
in female. 183 
technic 175 
uses of, 176 

Urethri^nneal fistula (see Flstub) 
Urelhrosoms and cysto urethroscopes. Care 
of 111 
ty^ of 87 
UfetJiro«copy , 87 
anesthesia for, 100 
in children. 122 
indications for, 100 
instruments for, 87 122 
preparation for, 100 
technic of, 101 

Urethrotome, Maisonneuve, 674 
Ous, 674 

Urethiotomy. external, 662, 667 
technics of, 674, 676 
internal. 662, 773 
technic of 674 

Urethrovaginal fistula (see n»tula) 
Unoaiyantiseptjs, 1162, 1177 
in cystitis, 1006 1007 
Lidsey infections, 1471, 1472. 1611 
neurogenic vesica) dysfunction, 1088 
Urination fsee Micturition) 

Unne, acetone m 32 
atbumia in tests for, 30 
animal inoculation trats of, 42 
bactenara 37 

bacteriological tests of, 23, 41, 42, 120 

Itenedict’s test for sugar in, 31 *' 

blood m (see Ifematuna) 

casts in 40 

chemical tests of, 30 

chyle m 28 

chnical te*<s of, 24 

color of 27 

collectuig «pccimens of, 21 
from individual kidney, 118 
concentration test 52 
connective tissue fibers in, 36 
ervstab in, 28 35, 40 
due to sulfatherapy, 1171 
cystine m, 29 40 
diacetK acid in 32 
dilution test, 52 

diversion of, in urogenital surgery, 334, 
637. 781, 786 
epithelial cells in, 36 
etaminuig unstained <pcamen of, 39 
extraneous structures in, 41 
extravasation of (sec Extravasation) 
fat globules in. 40 
FehUog’s te»t (or sugar in 31 
Calatest for sugar in, 31 
fta*s (e«ts of, 24 
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hjdrogen ion concentration of (see ^H) 
incontinence of (see Incontinence) 
leuan in, 40 

microscopic examination of, 23, 23, 35, 120 
odor of, 29 

organized sediments in, 40 
parasites and ova in, 23, 37 
pn of, 32, 120 
methods of determining, 33 
physical tests of, 27 
preservatives for, 22 
quantity of, 29 
reaction of, 32 
residual, 81, 171 
shreds m, 29 
specific gravity of, 30, SO 
'taming 'peomens of, 37, 38, 120 
sugar in, tests for, 30 
tyrosin in, 40 

unorganized sediments in, 39 
urea nitrogenin, tests of, St 120 
Urography (see Excretory, Retrograde) 
Urological examining and treatment tables, 9d 
case history, I 
Urticaria of perns, 256 
Uterus mascuhnis (see Utncle prostatic) 
Utricle, prostatic, 361, 522. 629.611. 787 
cysts, congenital, of, 623, 825, III 625 
Uvula vesicae, 949 

Vaccine therapy of bladder. 1195 
gonorrhea, 725 
Ldney, 1473 
prostatitis, 817, 937 
seminal vesiculitis, 546, 567 
\agioa, absence of, 577 
adenomyoma of, 599 
anomalies, congenital of, 577 
atresu of, 577, 581, 595. 598 
carcinoma of, 599, 1740 
chancroid of, 597 
chononepitheLoma of 600, 1740 
condyloma acununata of, 597 
condyloma lata of, 597 
cj-sts of, ^98 
diseases of, 5^ 
dupLcation of, 577 
embryology of, 570 
fibroma of, 599 
gangrene of, 593 

gonorrheaf infection of, S9t, 592, 594, IB 
f 593 

inflarnmations of, 594 
injuries of, 581 
lipoma of, 599 

lyirphogranuloma venereum of, a97 
polyps of, 598 

radiation therapy of tumors of, 599, 1739 
removal of ureteral calculus through, 
1323 

sarcoma of, 600, 1740 
stenosis of, .i9S 
siTshibs of, 597 

tnchomonas vaginalis infestatioa of, 593, 
596 


tuberculosis of, 396 
tumors of (see Tumors) 

Vaginismus, 598, 600 
Vaginitis, 594 
beatment of, 595 

V'alves, congenital of postenor urethra, 102, 
617,618,1284,111 618,619,622 
diagnosis of, 623 
etiology of, 621 
m female, 752, 777 
treatment of, 624, 6S5 
With resectoscope, 685, lU 686, 687 
V'anccsof bladder, 117 
v-ulva, 582 
Vanoocele, 371, 471 
treatment of, 472, 514 
by injection, 515 
operation, 516 
Varicocelectomy 516 
Vas deferens 373, 521, 529, 556 
ampulla of, 521, 523 525 
calafication of. 532. Ill 534 
anastamosES of, 559, 1(1 5a9 
anatomy of, 522 
anesthesia for surgery of, 218, 556 
anomalies, congenital, of, 526 
artenes of. 524 
diseases of. 529, 553 
embr>ology of, 361, 521 
gonorrheal infection of, 529 
injuries of, 408, 529 
innervalioD of, 372, 373, 524 
Jyinpha!»rsof,373 
DOQ.operaPve treatment of, 562 
non specific infection of, 530 
operative treatment of, 486, oS6 
palpation of, 19 
physiology of, 526^ 

preoperalive prepcuation for surgery of, 
556, 560 

stricture or occlusion of, 475, 477, 532 
syphilis of, 532 

triuisplantation of, to sLin of groin follow- 
lag epididymeclomy for tubercu 
losis 445, 502, 510, 111 503-505 
testicle following cpididymectom} , 501, 
111 506 

tuberculosis of (see Tuberculosis) 

Vas puncture, 566 
Vasectomy, 557 

prefinunary to prostatectomy, 557, 887, 
891 

transurethral resection, 911 
technic of 557,111 558 
V'asotom>, 556, 566 
technic of, SS7 
■Veins of bladder, 956 
Cowper’s gland, 736 
epididymis 371 
kidney, 13o0, 1358 
anomalous, 1381, 1383, 111 1410 
perns, 228, 356 
prostate, 797 
scrotum, 366 
'eminal vesicle, 525 
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Veuss, testicle, 370 Vulva intertngo of, 583 

ureter, 1212 trsurosis of. 588 


uretlu^ female, 750 

Vena ras a, rupture of, due to retropentoneal 
abKess 1481,1111481,1482 
Venereal tearts, 234, 29d, 301. Ill 321 
Venucae, 296 

t enimontanum, 527, 799, 812, 9IS 
anatomy of, 610, 611, 614 
embryology of, 522, 609 
pathological changes of, in seminal vesicu' 
htis 539, 544 

treatment of, prelinunary to eatheterua 
tion of ejaculatory ducts, 563 
urethroscopic inspection of, 102 
tesical orifice, 949, Plate V 
contracture of, 842, 1065, ni 1066 
hypertrophy, congenital, of, 964 
repair of, for cure of incontinence, 1137, 
in. 1138, 1139 
\ esico-entenc fistula, 1077 
Vesicoureteral reflux, 1228 
V’esicouterme fistula, 1079 
Vesicoiaginal fistula, 581, 756, 994. 1076 
operatiie treatment of, 1128, 1324, 111 
1130-1134 
Vluligo of vuU'a, 589 
\uli‘«, adenoojomaof 590 
earanoma of, 5^, 591, 1740 
chancroid of, a86 
condyloma acuminata of, 587 
condyloma lata of, 585 
cutaneous affections of, 581 
c»ts of, 589 
^iMsesaf, 581,591 
clephaatiasa of. 587 
cr^pielas of, 584 
fibroma and fibromyoma of, 589 
furunculosis of, 583 
gonorrheal infection of. 585, 591 
grannloma inguinale of, 586 
gumma of, 586, 766 
inflamma tions of, 583 
injuries of, 581 


leulcoptahia of, 588 
lipoma of, 5S9 
pwuntus of 589 

radiation therapy of tumors of, 591, 1739 
sarcoma of, 59l, 1740 
swhilis of, 58a 
Inrombophlebitis of, 582 
tuberculosis of, 585 
tumors of (see Tumors) 
varicose veins of, 582 
vitiligo of, 589 
Vulvectomy, 603, 1740, 1741 
V'ulvitis, c^oiuc hypertrophic, 587 
follictilar, 583 
gangrenous, 584 
gonorrheal. 585, 59l 
myeopc, 584 
puerperal, 584 

VnKovaginal gUads (•«e Bartboha’s glands) 
Vulvovaginitis, gonorrheal, in children, 591, 
lU 593 

VVassermann tot 268 
Wilms' tumor, 1553, 1569, 1635 
hypertension to, 1444, 1558 
pathogenesis of, 1554 
pathology of, 15»6 
treatment of by operation, 15a9 
by radiation, ISO), 1759 
Wlnlcclmann operation for hydrocele, 512 
Wounds of bUdder, 986 

operative treatmeot of, 988, 1120 
kidney, 1398 

penis, 245, 247. U1 246 , 

sooivm, 400 V 

testicle and epididymis, 405, 407 
ureter, 1232 
urethra, male, 632 

Voting’s method of total prostatectomy, 922 
operation for iierule epispadias, 349, 111 
349 



